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This contributed volume contains the summarised final results of the Priority Pro-
gramme (PP) 1480 “Modelling, Simulation and Compensation of Thermal Effects
for Complex Machining Processes”, which was funded by the German Research
Foundation (germ.: Deutsche Forschungsgemeinschaft—DFG) in the period from
2010 to 2016. Within the framework of this PP collaborative teams of machining
experts on the one hand and researchers from the fields of mechanics, thermody-
namics, mathematics as well as materials science on the other hand worked together
on an interdisciplinary level to solve the workpiece-related problems resulting from
heat effects in complex machining operations (see Fig. 1). Various processes, such as
turning, milling, drilling, deep hole drilling, hobbing as well as grinding were inves-
tigated by twelve research projects, which developed particular simulation-based
prediction and compensation methods for the minimisation of thermally induced
impacts on the component machined.
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Fig. 1 Negative influences on the workpiece caused by thermal effects during machining

Three working groups, focusing on measurement technology, modelling and sim-
ulation techniques as well as on material and friction modelling, were initiated at the
beginning of the PP 1480 to promote the scientific exchange among the projects
by realising a wide range of activities such as meetings, workshops and round
robin tests. Three consecutively stages ensured the structured attainment of the pro-
grammes objectives (Fig. 2).

The first stage “feasibility” contains fundamental investigations aiming at the
determination of the process heat source as well as the initial modelling and sim-
ulation of its impact on the workpiece. Within the second project stage called “flex-
ibility” the models were enhanced and complex part shapes as well as, if necessary,
multiple heat sources were considered. The last third stage entitled “compensation”
utilised the simulation approaches developed in the first two phases for the prediction
of thermal distortion and subsurface damage caused by the corresponding machining
operation. The following chapters present a summary of the working group activities
(Part 1) and the final results of the individual research projects (Part 2).
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Fig. 2 Structure and objective of the Priority Programme 1480
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