
Contents

1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Knut Großmann and Gritt Ott

2 Model-Based Representation of Thermo-energetic Effects
in Cutting Tools and Part Clamping Devices . . . . . . . . . . . . . . . . 13
Michael Bräunig, Ulrich Semmler, Gerhard Schmidt,
Volker Wittstock and Matthias Putz

3 Model and Method for the Determination and Distribution
of Converted Energies in Milling Processes . . . . . . . . . . . . . . . . . 27
Matthias Brockmann, Fritz Klocke and Drazen Veselovac

4 Energy Model for Grinding Processes . . . . . . . . . . . . . . . . . . . . . 35
Matthias Rasim, Fritz Klocke and Patrick Mattfeld

5 Thermo-energetic Modelling of Fluid Power Systems . . . . . . . . . . 49
Juliane Weber and Jürgen Weber

6 Simulation of Pose- and Process-Dependent Machine
Tool Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
Marian Partzsch and Michael Beitelschmidt

7 Thermo-Elastic Simulation of Entire Machine Tool . . . . . . . . . . . 69
Alexander Galant, Knut Großmann and Andreas Mühl

8 Model Order Reduction for Thermo-Elastic Assembly
Group Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
Norman Lang, Jens Saak and Peter Benner

v

http://dx.doi.org/10.1007/978-3-319-12625-8_1
http://dx.doi.org/10.1007/978-3-319-12625-8_2
http://dx.doi.org/10.1007/978-3-319-12625-8_2
http://dx.doi.org/10.1007/978-3-319-12625-8_3
http://dx.doi.org/10.1007/978-3-319-12625-8_3
http://dx.doi.org/10.1007/978-3-319-12625-8_4
http://dx.doi.org/10.1007/978-3-319-12625-8_5
http://dx.doi.org/10.1007/978-3-319-12625-8_6
http://dx.doi.org/10.1007/978-3-319-12625-8_6
http://dx.doi.org/10.1007/978-3-319-12625-8_7
http://dx.doi.org/10.1007/978-3-319-12625-8_8
http://dx.doi.org/10.1007/978-3-319-12625-8_8


9 High-Accuracy Thermo-Elastic Simulation on Massively
Parallel Computer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95
Andreas Naumann, Florian Stenger, Axel Voigt and Jörg Wensch

10 Modelling of Thermal Interactions Between Environment
and Machine Tool. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
Reimund Neugebauer, Steffen Ihlenfeldt, Carsten Zwingenberger,
Janine Glänzel and Carsten Richter

11 Determination and Modelling of Heat Transfer Mechanisms
Acting Among Machine Tool Components . . . . . . . . . . . . . . . . . . 125
Sarah Vieler, Yona Frekers, Michael Burghold and Reinhold Kneer

12 Investigation of Components and Assembly Groups . . . . . . . . . . . 135
Christian Brecher, Marcel Fey, Dorothea Haber
and Kolja Bakarinow

13 Adjustment of Uncertain Parameters in Thermal Models
of Machine Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145
Bernd Kauschinger, Klaus Kabitzsch and Steffen Schroeder

14 Correction Algorithms and High-Dimensional Characteristic
Diagrams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159
Christian Naumann, Ilka Riedel, Ulrich Priber and Roland Herzog

15 Correction Model of Load-Dependent Structural Deformations
Based on Transfer Functions. . . . . . . . . . . . . . . . . . . . . . . . . . . . 175
Christian Brecher, Marcel Fey and Matthias Wennemer

16 Structural Model-Based Correction of Thermo-elastic Machine
Tool Errors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
Xaver Thiem, Knut Großmann and Andreas Mühl

17 Modelling and Design of Systems for Active Control
of Temperature Distribution in Frame Subassemblies . . . . . . . . . . 199
Welf-Guntram Drossel, André Bucht and Christoph Ohsenbrügge

18 Structurally Integrated Sensors . . . . . . . . . . . . . . . . . . . . . . . . . . 209
Christian Wenzel and Michel Klatte

19 Thermo-Energetic Motor Optimisation . . . . . . . . . . . . . . . . . . . . 223
Stefan Winkler and Ralf Werner

vi Contents

http://dx.doi.org/10.1007/978-3-319-12625-8_9
http://dx.doi.org/10.1007/978-3-319-12625-8_9
http://dx.doi.org/10.1007/978-3-319-12625-8_10
http://dx.doi.org/10.1007/978-3-319-12625-8_10
http://dx.doi.org/10.1007/978-3-319-12625-8_11
http://dx.doi.org/10.1007/978-3-319-12625-8_11
http://dx.doi.org/10.1007/978-3-319-12625-8_12
http://dx.doi.org/10.1007/978-3-319-12625-8_13
http://dx.doi.org/10.1007/978-3-319-12625-8_13
http://dx.doi.org/10.1007/978-3-319-12625-8_14
http://dx.doi.org/10.1007/978-3-319-12625-8_14
http://dx.doi.org/10.1007/978-3-319-12625-8_15
http://dx.doi.org/10.1007/978-3-319-12625-8_15
http://dx.doi.org/10.1007/978-3-319-12625-8_16
http://dx.doi.org/10.1007/978-3-319-12625-8_16
http://dx.doi.org/10.1007/978-3-319-12625-8_17
http://dx.doi.org/10.1007/978-3-319-12625-8_17
http://dx.doi.org/10.1007/978-3-319-12625-8_18
http://dx.doi.org/10.1007/978-3-319-12625-8_19


20 Technical and Economic Benchmarking Guideline
for the Compensation and Correction of Thermally
Induced Machine Tool Errors . . . . . . . . . . . . . . . . . . . . . . . . . . . 233
Hajo Wiemer, Lars Neidhardt, Werner Esswein and Richard Braun

21 Experimental Analysis of the Thermo-Elastic Behaviour
of Machine Tools by Means of Selective Thermography
and Close-Range Photogrammetry. . . . . . . . . . . . . . . . . . . . . . . . 247
Knut Großmann, Jens Müller, Marcel Merx and Mirko Riedel

Contents vii

http://dx.doi.org/10.1007/978-3-319-12625-8_20
http://dx.doi.org/10.1007/978-3-319-12625-8_20
http://dx.doi.org/10.1007/978-3-319-12625-8_20
http://dx.doi.org/10.1007/978-3-319-12625-8_21
http://dx.doi.org/10.1007/978-3-319-12625-8_21
http://dx.doi.org/10.1007/978-3-319-12625-8_21


http://www.springer.com/978-3-319-12624-1


	Contents

