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Description 
Modelling of whole machine tools during the design stage became more important in the 
recent years. Especially models for computing thermal errors of machine tools are in the focus 
of latest research activities. Good results have been achieved in simulating the thermal 
behaviour of whole machine tools. The IWF’s proprietary Finite Element Method (FEM) software 
Virtual Machine Prototype (VMP) is a tool for simulating thermal effects of machine tools in 
early design stages. 
Up to 75% of the overall geometrical errors on machined workpieces are thermally induced by 
the machine tool. For this reason, new thermo-stable machine tool concepts are required to 
improve the workpiece accuracy. Machine elements such as aerostatic bearings are 
traditionally not used for machine tools but for other ultraprecise machines, are more and 
more also used for ultraprecise machine tools. Implementing air bearings in thermal machine 
tool models is due to the model size complicated and further different simulation methods 
(FEM, CFD) have to be used for computations. 
 
Task 
Task of this thesis is the development of a reduced air bearing model and its implementation in 
the IWF’s VMP software. The final goal is to be able to compute the thermal behaviour of air 
guided machine tools with FEM models only. The work includes computations with Ansys® and 
Matlab®. 
 
Course of action 
The following milestones, describing the workpackages should be completed 

1. Evaluation of relevant literature in the field of modelling of air bearings for linear 
guideways with moderate velocities (up to 40 m/min) 

2. Modelling of the thermal behaviour of air bearing in Ansys® 
3. Evaluation of the results and appropriate representation of the results 
4. Development of an approach for computing the thermal behaviour of air bearings with 

a reduced model (macro model) 
5. Development of a reduced air bearing model based on FEM in Matlab® 
6. Computing the thermal behaviour using the reduced model and comparison with 

Ansys® simulations and measurements 
7. Implementation of the model in VMP 
8. Computing of the thermal behaviour of an air guided linear axis with VMP and the new 

air bearing model 
9. Writing of the report 
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