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Problem description 
Thermo-mechanical errors account for the largest part of the overall errors of manufactured 
parts. Effective measurement and modeling techniques need to be developed in order to 
evaluate the machine design and compensate the remaining thermal errors. To compensate 
these errors, an Adaptive Learning Control (ALC) for thermal error compensation was 
developed by Blaser et al. [1] at the IWF, where the most dominant thermal deviations of 
rotary axes can be reduced significantly. The results show that the compensation accuracy is 
stable over a very long time even under the influence of drastically changing boundary 
conditions (e.g. environmental temperature, cutting fluid temperature, etc.). The model can 
adapt to this changing boundary conditions, by updating the model parameters iteratively. 
This is done by an on-machine measurement system, which enables updating the model 
parameters during machining. 
The existing model uses temperature sensor data as inputs. The location of those sensors is 
based on experience and deeper understanding of the specific machine. In this thesis, the 
type of input data should be extended by machine internal data (feed rate, speed, power…), 
furthermore a heuristic algorithm has to be developed to find the optimal set of input data. 
This algorithm should be based on statistical tests, which correlates the input to the output 
and estimates the influence of such control internal data and temperature sensors to the 
compensation quality.  
With the help of such algorithms the machine tool builders will be able to estimate sensor 
inputs and locations in a very efficient way and it can be used as a visualization tool for 
machine internal data flows. 
To validate the developed algorithms a 5-axis machine tool will be used in a long term 
experiment over several days. It should be shown that within a large set of sensor data, the 
most significant ones will automatically be selected and the compensation quality can be 
maintained over the whole duration of the experiment. 
Work packages 

- WP1: Reviewing relevant literature on the topic of thermal error compensation on 
machine tools 

- WP2: Implementation, planning and measuring new set of inputs during a long term 
experiment 

- WP3: Developing heuristic algorithm for optimal input data selection for thermal 
compensation 

- WP4: Documentation of approach and results 
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