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Objective and approach

In subproject F07, process signature components (PSK) with thermo-chemical and thermal impacts are developed

in order to predict the functional properties of a component on their basis. For this, the correlations between

thermo-chemical load and resulting material modifications are investigated. Also, correlations between the multiple

thermal load and the resulting hardness-depth curve are investigated. Subsequently, fatigue specimens with

different boundary zone properties will be produced and tested for their fatigue behavior. This knowledge is then

used to identify and further develop relevant PSK that allow the specific adjustment of functional properties.

Conclusion and further procedure

Thermal load and exposure time were identified as material loads for the LCM process. The material load for laser

hardening could be linked back to the temperature load. Thus, PSKs could be defined for the arithmetic roughness

and for the hardness-depth curves. In order to enable a function-oriented manufacturing for processes and process

chains based on process signatures with thermo-chemical impact, the influence of the microstructure on the

roughness change is considered as a further component of the PSK for the LCM process.
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The roughness can be

successively reduced by

multiple cyclic loading.

The PSK depends on the

thermal load TL and the

number N of cycles.
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Due to a multiple thermal

load, the hardness

shows an exponential

and converging relation

to the integral

transformation time in

the boundary area.
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