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Abstract : The development of new filler consumables necessitates a high effort regarding samples and experiments to achieve
the required mechanical properties and chemistry. In the scope of the development of a metal-cored wire with the target
tensile strength of 1150 MPa and acceptable impact toughness, thermodynamic and kinetic calculations via MatCalc were used
to reduce the experimental work and the resources required. Micro alloying elements were used to reach the high strength as
an alternative approach compared to the conventional solid solution hardening. In order to understand the influence of
different micro alloying elements in more detail, the influence of different elements on the precipitation behavior in the weld
metal was evaluated. Investigations of the microstructure were made via atom probe and EBSD to understand the effect of
micro alloying elements.  The calculated results are in accordance with the results obtained by experiments and can be
explained by the microstructural investigations. On the example of aluminium, the approach is exemplified and clarifies the
efficient way of development.
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