Development Of Innovative Combustion Chamber
Components For Large Marine Engines

Lehnert, T.>3, Sterzing, A., Mauermann, R.%, Schubert, N.?, Kriiger, L.2, KefJer,
A2 Wolf, G.?

*Fraunhofer-Institut fiir Werkzeugmaschinen und Umfor mtechnik IWU, Reichenhainer Sr. 88, Chemnitz 09126,
Germany
% Technische Universitat Bergakademie Freiberg, Institut fir Werkstofftechnik, Gustav-Zeuner-Str. 5, Freiberg
09599, Germany
#Technische Universitat Bergakademie Freiberg, Gielerei-Institut, Bernhard-von-Cotta-Sr. 4, Freiberg 09599,
Germany

ACorresponding author: tim.lehnert@iwu.fraunhofer.de
nadine.schubert@iwu.fraunhofer.de

Abstract. The development of an innovative hybrid lightweight piston for marine engines is intended to help to reduce
emissions and operating costs. The piston consists of a piston base and atop part. In the manufacture of the piston base, a
preform is cast and the final geometry is produced by means of subsequent forming (forging). This significantly improves
the mechanical properties of the material. As aresult of the possible material advantages in the overall process chain, the
piston base can be designed as a "lightweight component”. By examining the entire "primary casting - forging" process
chain, the use of materialsis significantly reduced, especially in the "casting" production route, since even minor internal
defects can be tolerated after the preform has been cast. For the subsequent forging process, this material pre-distribution
thus represents an optimum initial forging shape. The upper part of the piston is made of a layered composite material.
Here, the specia materia is aready applied to the blank prior to the forging process by laser or PTA build-up welding.
This means that the filler material is also formed together with the base material, which in turn has a positive effect on
the mechanica properties. Thisis followed by a heat trestment, which further improves the high temperature resistance.
Due to the higher strength and corrosion resistance of the piston head, the combustion chamber temperature and pressure

can beincreased, enabling the required reduction of emissions and fuel.



