Contents

Innovative and Smart Production

Concept for Direct Recycling of Battery Electrodes and Recovery

of Active Material .......... ... i it i i i i e e 3
Florian Denk, Patrick Wiechers, Lukas Lodige, Sebastian Schabel,
Marco Gleif3, Philip Scharfer, Wilhelm Schabel, and Jiirgen Fleischer

Assessing Automation Opportunities in End-of-Life Vehicle Disassembly ..... 17
Severin J. Gorgens, Sonke Hansen, Patrick Schumacher, Kolja Meyer,
and Klaus Droder

Fabrication of Media-Tight Connections Between Metal and Plastics
Using HyJOIN® Technology ...t 32
Annett Klotzbach, Mosarouf Hossain, Dieter Luong, and Philipp Gotze

Automated Production of Mycelium-Based Composite Products Using

the Fibre Injection Moulding Process ............ ..o, 42
Simon Mangold, Malte Mehner, Moritz Strohle, Sebastian Kist,
Florian Kofler, and Jiirgen Fleischer

Cross-Process X-ray Inspection Strategy in Battery Cell Assembly ........... 53
Steffen Masuch, Sophie Grdfnitz, and Klaus Droder

Process Chain for Functionally Integrated Structures Based on Continuous
Fibre Reinforced Thermoplastic Sheets ................. ... 67
Vicky Reichel, Werner Berlin, and Klaus Droder

Adaptive Unscrewing Automation for Electric Motors ...................... 81
Patrick Alexander Schmidt, Florian Schmutzler, David Loffler,
Christian Fritsch, and Uwe Frief3

Design and Simulation

Enhancing Automotive Production Through Integrated Data Analysis
and SImulation . ....... .. i e e i e 97
Enno Bublitz and Kai Warsonke

Tiered Approach for Prospective Sustainability Assessment of New
Technologies to Assess Benefits and Challenges (TAPAS) ................... 110
Martin Méller, Olga Speck, and Thomas Speck

E HE
Bibliografische Informationen digitalisiert durch NATI L
http://d-nb.info/1336738863 IBLIOTHE


http://d-nb.info/1336738863

vi Contents

Analysis of Model Specific Features for the Development of a Non-Contact

Reference Point System on a Flexible Gripper ............ .. ... .. oo 120
Julia-Christina Sattler, Marcel Todtermuschke, Alexander Voigt,
and Steffen Ihlenfeldt

A Novel 3D Parametrization Approach for Topology Optimization
of Rollbonded Cooling Plates ........... ... o i, 136
Frederik Schewe, Niklas Klinke, and Ali Elham

Framework for Modeling and Evaluating Information Flows in Flexible
Manufacturing SyStemsS . .......i .ttt i i e e i 150
Kira Welzel, Anna-Sophia Wilde, Yasin Bulut, Max Juraschek,

and Christoph Herrmann

Sustainable Materials & Surfaces

3d-Shaped High-Strength Parts from Partially Delignified and Densified
Wood—Introduction of the Project HolzF? ....................ccoiiiiii.., 165
Thomas Grosse, Ulrich Miiller, Matthias Jakob, Florian Feist,
Mathias H. Luxner, and Wolfgang Knoebl

Influence of Two Closed Recycling-Loops on the Mechanical and Material

Properties of Expanded Polypropylene Beads .............................. 179
Soren Handtke, Jorg Hain, Fabian Fischer, Tim Ossowski,
Sven Hartwig, and Klaus Drider

Circularity and Integration of Functions for Metal Surfaces by Plating
on Plastics in Automotive Series Applications ............... ... ... ... 194
Felix A. Heinzler

Impacts of Circular Product Life Cycles on the Paintability of Plastics ........ 206
Katharina Tonn, Max Juraschek, and Christoph Herrmann

Life-Cycle Engineering for Circular Economy

Sustainable Production with Circular Equipment - Opportunities

and Challengesin Practice .......... ... ... . iiiiiiiiiiiii .. 217
Philipp Blanke, Aileen Blondrath, Oliver Petrovic, Michael Riesener,
and Werner Herfs

On the Systematic Selection of CE Strategies for End-of-Life-Products:

A Guide for Practitioners ..............viiirnirinneeneneennennenneen. 229
Julia Dvorak, Leonie Stanzl, Tobias Lachnit, Martin Benfer,
Frank Balzereit, and Gisela Lanza



Contents

From Lab to Loop - Designing Sustainable Pathways Towards a Circular

Economy in the Automotive Industry - A Digital Hub .......................

Lisa Remke, Marlon Philipp, Christoph Hoppe, and Benjamin Koch

Multi-Criteria Evaluation of Potential Circular Economy Paths

for Automotive Components Considering Targets .................... ... ...

Anneke Schleusener, Max Juraschek, Marko Gernuks,
and Christoph Herrmann

Modelling Usage-Specific Circularity Measueres for Individual Life Cycle

Paths in Life Cycle Engineering ............ ... .. i,

Marie Schwahn, Lukas Block, Thomas Potinecke, and Maximilian Werner

Information as Key for Strategic Stakeholder Opportunities Within

the Value Chain of an Advanced Circular Economy ........................

Phillip Wallat, Sebastian Lawrenz, and Mathias Nippraschk

Al-based Optimisation

A Markovian Approach to Automated Detection of Product Traceability

Anomalies and Gaps in Complex Discrete Manufacturing ...................

Roudi Bakir and Christine Blume

Smart Characterization of Secondary Materials to Enable Resilient

Material Processing . ...... ... oot i e

Tom Hoppe, Louisa Tiirke, and Thomas Vietor

Multi-Sensor Data Fusion for Application of Machine Learning in Milling

Processes on Press Tool Surfaces ......ciiiiiii ittt ettt ettt neeeneeennnns

Skender Paturri, Lasse Wendland, Marvin Gravert, Enea Duka,
and Maik Mackiewicz

Systematic Planning and Early-Stage Development of Industrial Al

Systems for Plant Optimization ............. ... itiiiiiiinniiinnennnn.

Jorrit Voigt, Marlene Judith Gillmann, and Klaus Droder

Circular Product Design

Evaluation of Component Suitability for Hybrid Remanufacturing Process

] 4 T- 1 1 ¢ 1 N

Veronika Marquart, Julian Meifiner, Andreas Hofer, and Michael Milde

vii



viii Contents

Strategic Requirements-Based Product Design: A Tri-Tool Methodology
For Advanced Circular Economy ........... ... 0ot iinnnnn. 359
Phillip Wallat, Jiwei Low, and Eldwin Darryl Tanzil

Life-Cycle Assessment

Sustainable Plastic Packaging from Sorted Municipal Waste and Its Life

Cycle Assessment Using Digital Product Passports ......................... 377
Elena Berg, Pia Wagner, Gonsalves Griinert, Johannes Mayer,
Lisa Leuchtenberger, Philipp Niemietz, Thomas Bergs,
and Rainer Dahlmann

A Systematic Approach for the Reliable and Automated Selection of Life
Cycle Assessment Data Sets Exemplified by the Automotive Industry ......... 393
Johannes H. L. Sturm, Sebastian Gehrke, and Christoph Herrmann

Life Cycle Assessment of End-Of-Life Scenarios for an Automotive

Hybrid Component ..........c.cco ittt ittt ittt iiiaeann, 407
Felix Wanielik, Sebastian Weise, and Christoph Herrmann

AUhOr INdeX . ... e e e e e 421



