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Abstract

Wear driven by tribological loads is a serious issue in moving metallic parts. While
surface layer states like topography, work hardening and/or microstructure influence
tribological performance, optimization has to be conducted on a case-by-case basis.
This is especially true if multiple surface layer states are to be considered.

Topographical modifications like microtextures can reduce wear drastically in specific
cases. They do however reduce fatigue life on account of the notch-effect leading to
local stress spikes. This, combined with the increased costs of manufacturing
microtextures, may reduce the applicability of microtexturing methods.

In general, many studies connecting manufacturing strategies and surface layer states
already exist. Usually, these consider very specific manufacturing methods and
materials. In generating further knowledge of this kind, simulation based approaches
can constitute a cost effective strategy of how specific surface layer states can be
manufactured.

The objective of the present work is generating knowledge on how to manufacture
specific surface layer microstructures in turning of Ti-6Al-4V with the goal of reduced
wear rates during tribological load and increased fatigue life. Using a simulation-
enhanced approach enables extrapolating from a set of experiments used for simulation
calibration and an in-depth analysis of local acting temperatures and strain rates. In
order to alleviate the costs usually attributed to microtexturing, a new process using
conventional cutting tools and conventional machine tools is developed. Finally, parts
produced using the generated knowledge are tested regarding their tribological and
fatigue performance.
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