
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-63439-950-0 
ISSN: 2212-8271 

5th CIRP Conference on Assembly 
Technologies and Systems 
 
(CATS 2014) 
 

Dresden, Germany 
13-14 November 2014 

 

Procedia CIRP Volume 23 
 

Editor: 
 
Matthias Putz 
 

 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© by Elsevier B.V. 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2015) 
  
For permission requests, please contact Elsevier B.V. 
at the address below. 
  
Elsevier B.V. 
Radarweg 29 
Amsterdam 1043 NX 
The Netherlands 
 
 
Phone:  +31 20 485 3911 
Fax:  +31 20 485 2457 
 
http://www.elsevierpublishingsolutions.com/contact.asp 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 

JOINING TECHNOLOGIES 
 

Electromagnetic Joining of Hybrid Tubes for Hydroforming ........................................................................................... 1
Verena Psyk, Thomas Lieber, Petr Kurka, Welf-Guntram Drossel 

 

Experimental Investigation and Performance Enhancement of Inserts in Composite Parts .......................................... 7
J. Gebhardt, J. Fleischer 

 

Automation Concepts and Gripping Solutions for Bonding with Reactive Multilayer Systems ................................... 13
J. Heyn, P. Blumenthal, G. Hemken, S. Fiedler, C. Walz, A. Raatz, K. Dröder 

 

Hybrid Technologies for Joining Ultra-high-strength Boron Steels with Aluminum Alloys for 
Lightweight Car Body Structures ...................................................................................................................................... 19

Gerson Meschut, Marcus Matzke, Réjane Hoerhold, Thomas Olfermann 
 

Effects of Increased Tool Velocity on Mechanical Joining of Steel and Aluminum Sheet Metals ................................ 24
Mathias Jäckel, Christian Kraus, Thomas Kropp 

 

 
WORK AREA PLANNING 
 

Using a Formal High-level Language to Instruct Manikins to Assemble Cables ........................................................... 29
Peter Mårdberg, Johan S. Carlson, Robert Bohlin, Niclas Delfs, Stefan Gustafsson, Lars Hanson 

 

Automatic Creation of Manikin Motions Affected by Cable Forces ............................................................................... 35
Niclas Delfs, Robert Bohlin, Stefan Gustafsson, Peter Mårdberg, Johan S. Carlson 

 

A Methodology for the Planning and Implementation of Service Robotics in Industrial Work 
Processes ............................................................................................................................................................................... 41

Jochen Deuse, Jürgen Roßmann, Bernd Kuhlenkötter, André Hengstebeck, Oliver Stern, Maike Klöckner 
 

Robotized Assembly Process Using Dual Arm Robot ....................................................................................................... 47
Panagiota Tsarouchi, Sotiris Makris, George Michalos, Michael Stefos, Konstantinos Fourtakas, Konstantinos 
Kaltsoukalas, Dimitris Kontrovrakis, George Chryssolouris 

 

 
HUMAN ROBOT COLLABORATION 
 

Concept and Exemplary Realization of Human Hybrid Robot for Supporting Manual Assembly 
Tasks ..................................................................................................................................................................................... 53

R. Weidner, J.P. Wulfsberg 
 

Inspector Robot – A New Collaborative Testing System Designed for the Automotive Final Assembly 
Line ....................................................................................................................................................................................... 59

Rainer Müller, Matthias Vette, Matthias Scholer 
 

Integrated Sensors System for Human Safety during Cooperating with Industrial Robots for 
Handing-over and Assembling Tasks................................................................................................................................. 65

Mohamad Bdiwi 
 

ROBO-PARTNER: Seamless Human-Robot Cooperation for Intelligent, Flexible and Safe 
Operations in the Assembly Factories of the Future......................................................................................................... 71

George Michalos, Sotiris Makris, Jason Spiliotopoulos, Ioannis Misios, Panagiota Tsarouchi, George 
Chryssolouris 

 

 
QUALITY ASSURANCE IN ASSEMBLY PROCESSES 
 

Minimizing Dimensional Variation and Robot Traveling Time in Welding Stations .................................................... 77
Johan S. Carlson, Domenico Spensieri, Kristina Wärmefjord, Johan Segeborn, Rikard Söderberg 

 

Single Part Influence on Assemblies for a Cycle Time Able Quality Control as well as a Suitable 
Toleration ............................................................................................................................................................................. 83

Carsten Keller, Nils Helmdach 
 

Force-controlled Adjustment of Car Body Fixtures ......................................................................................................... 89
Carsten Keller 

 

Geometrical Robustness Analysis Considering Manual Assembly Complexity ............................................................. 98
Mikael Rosenqvist, Ann-Christin Falck, Lars Lindkvist, Rikard Söderberg 

 

 
ASSEMBLY IN THE AIRCRAFT INDUSTRY 
 

Robot-based System for Handling of Aircraft Shell Parts ............................................................................................. 104
Kim Schwake, Jens Wulfsberg 

 



Robotic Assembly of Aircraft Engine Components Using a Closed-loop Alignment Process ..................................... 110
Lars Tingelstad, Olav Egeland 

 

Metrology Assisted Assembly of Airplane Structure Elements ..................................................................................... 116
Robert Schmitt, Andreas Witte, Markus Janßen, Felix Bertelsmeier 

 

 
ENERGY EFFICIENT ROBOT APPLICATION IN ASSEMBLY 
 

Methodology for Creation a Reference Trajectory for Energetic Comparability of Industrial Robots 
in Body Shop ...................................................................................................................................................................... 122

Marcel Todtermuschke, Mathias Findeisen, Anna Bauer 
 

Energy Efficiency Evaluation of an Underactuated Robot in Comparison to Traditional Robot 
Kinematics.......................................................................................................................................................................... 127

Arne Glodde, Mohsen Afrough 
 

Energy Consumption and Dynamic Behavior Analysis of a Six-axis Industrial Robot in an Assembly 
System................................................................................................................................................................................. 131

Paryanto, Matthias Brossog, Johannes Kohl, Jochen Merhof, Simon Spreng, Jörg Franke 
 

Establishing Energy Efficiency as Criterion for Virtual Commissioning of Automated Assembly 
Systems ............................................................................................................................................................................... 137

Felix Damrath, Anton Strahilov, Thomas Bär, Michael Vielhaber 
 

 
BATTERY ASSEMBLY AND DISASSEMBLY 
 

Battery System Development – Assembly Planning between Lightweight Design and High Volume 
Production .......................................................................................................................................................................... 143

Alexander Tornow, Annika Raatz, Klaus Dröder 
 

Quality-oriented Production Planning of Battery Assembly Systems for Electric Mobility ....................................... 149
Adrian Kölmel, Anna Sauer, Gisela Lanza 

 

Disassembly of Electric Vehicle Batteries Using the Example of the Audi Q5 Hybrid System ................................... 155
Kathrin Wegener, Stefan Andrew, Annika Raatz, Klaus Dröder, Christoph Herrmann 

 

A Novel Gripper for Battery Electrodes based on the Bernoulli-principle with Integrated Exhaust Air 
Compensation .................................................................................................................................................................... 161

Kai Stühm, Alexander Tornow, Jan Schmitt, Leonard Grunau, Franz Dietrich, Klaus Dröder 
 

 
ASSEMBLY SYSTEM AND PROCESS PLANNING 
 

Knowledge-enabled Design of Cooperating Robots Assembly Cells ............................................................................. 165
N. Papakostas, G. Pintzos, M. Matsas, G. Chryssolouris 

 

From Conception Phase up to Virtual Verification Using AutomationML .................................................................. 171
Adrian Schyja, Matthias Bartelt, Bernd Kuhlenkötter 

 

Data Mining-supported Generation of Assembly Process Plans.................................................................................... 178
R. Wallis, O. Erohin, R. Klinkenberg, J. Deuse, F. Stromberger 

 

An Early Stage Planning Method for Robot Systems ..................................................................................................... 184
C. Zwicker, G. Reinhart 

 

 
ASSEMBLY AUTOMATION 
 

Tool Oriented Robot Cooperation.................................................................................................................................... 188
Matthias Bartelt, Sven Stumm, Bernd Kuhlenkötter 

 

Efficient Sequencing of Industrial Robots through Optimal Control ........................................................................... 194
Staffan Bjorkenstam, Domenico Spensieri, Johan S. Carlson, Robert Bohlin, Daniel Gleeson 

 

Highly Efficient Control System Enabling Robot Accuracy Improvement .................................................................. 200
Arnd Buschhaus, Andreas Blank, Christian Ziegler, Jörg Franke 

 

 
HANDLING SYSTEMS 
 

Form-Flexible Handling and Joining Technology (FormHand) for the Forming and Assembly of Limp 
Materials............................................................................................................................................................................. 206

Christian Löchte, Holger Kunz, Raphael Schnurr, Sören Langhorst, Franz Dietrich, Annika Raatz, Klaus Dilger, 
Klaus Dröder 

 

Automated Selection and Dimensioning of Gripper Systems......................................................................................... 212
Johannes Schmalz, Gunther Reinhart 

 

Position Identification in Force-Guided Robotic Peg-in-Hole Assembly Tasks............................................................ 217
Ibrahim F. Jasim, Peter W. Plapper, Holger Voos 

 



DESIGN FUNDAMENTALS 
 

Development of a Force-path Prediction Model for the Assembly Process of o-ring Type Seals................................ 223
Christoph Sieben, Gunther Reinhart 

 

Contact-state Modeling of Robotic Assembly Tasks Using Gaussian Mixture Models ............................................... 229
Ibrahim F. Jasim, Peter W. Plapper 

 

Variation Simulation for Composite Parts and Assemblies Including Variation in Fiber Orientation 
and Thickness..................................................................................................................................................................... 235

Cornelia Jareteg, Kristina Wärmefjord, Rikard Söderberg, Lars Lindkvist, Johan S. Carlson, Christoffer Cromvik, 
Fredrik Edelvik 

 

 
IT SOLUTIONS IN ASSEMBLY 
 

Multiobjective Topology Optimization of Truss Structures for Assembly Devices Using Intelligent 
Swarm Techniques ............................................................................................................................................................ 241

Marcel Röber, Marcel Todtermuschke 
 

Mobile Augmented Reality Based Monitoring of Assembly Lines ................................................................................ 246
Christian Kollatsch, Marco Schumann, Philipp Klimant, Volker Wittstock, Matthias Putz 

 

Reliable Capacity Planning Despite Uncertain Disassembly, Regeneration and Reassembly Workloads 
by Using Statistical and Mathematical Approaches – Validation in Subsidiaries of a Global MRO 
Company with Operations in Asia, Europe and North America ................................................................................... 252

Steffen C. Eickemeyer, Simon Steinkamp, Bernhardt Schuster, Frank Bodenhage, Peter Nyhuis 
 

 
ASSEMBLY METHODOLOGIES 
 

Modeling and Determining Product Variety for Mass-customized Manufacturing .................................................... 258
V. Modrak, D. Marton, S. Bednar 

 

Comparison of Weighted Decision Matrix, and Analytical Hierarchy Process for CAD Design of 
Reconfigurable Assembly Fixture .................................................................................................................................... 264

O.M. Olabanji, K. Mpofu 
 

Process Concepts for Semi-automatic Dismantling of LCD Televisions ....................................................................... 270
Kristofer Elo, Erik Sundin 

 

Author Index 




