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Abstract

In the manufacturing of high-stressed metallic components mechanical surface treat-
ment processes are used to influence surface layer states like the topography, the re-
sidual stresses, work hardening and/or the microstructure. The surface layer states
need to be improved to achieve the requested service properties like fatigue resistance.

Mechanical surface treatment is an additional process step in the process chain of part
manufacturing to enhance performance but it is increasing production time and costs.
Hence, different hybrid processes have been developed including mechanical surface
treatment into prior process steps. The process strategy Complementary Machining
combines machining with a mechanical surface treatment process step using the cut-
ting tool. Due to the inverse machining direction during the mechanical surface treat-
ment process a high plastic deformation is induced in the surface layer which results in
optimized roughness, work hardening, residual stresses and grain refinement.

The objective of the present work is the generation of process knowledge about the
influence of the cutting edge microgeometry on the resulting process forces, tempera-
tures and resulting surface layer states during Complementary Machining of Armco-
Iron and AISI 4140. In a further step, an optimized cutting edge microgeometry is iden-
tified in order to reduce tool wear. Finally, the fatigue performances of machined and
complementary machined specimens are analyzed.
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