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Cluster of Excellence: Internet of Production
Roadmap of RWTH Aachen for Digitalization in Production

Melanie Buchsbaum | Managing Director | RWTH Aachen
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EXC Allgemein :
Overall Funding Sum
~ 385 Mio € p.a. re
57 funded Clusters of ‘ Smgwu
Excellence from 34 iibingen U g g

Universities
Another 148 Mio € p.a. for 11
Universities of Excellence
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Research Objectives
World Wide Lab

Digital Shadow

Agile Production
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Internet of Production

Which is the most economic process chain?

Production  Development Usage More

www.cenit.com
Digital manufacturing: Importance of end-to-end processes
05.03.2020 — The term

experience economy sounds very modern, but it actually dates ... E

The goal must be to examine the overall process chain and find

a.. . A [ ' "
link.springer.com > . Machine Tool Tool Life Product Quality
Process Chain Design | Sp”nge”—mk' . Higher load on components Change of cutting forces Higher thermal loads can
20.02.2019 — The purpose of mounting manufacturing process could lead to higher induce earlier tool significantly alter product
chains is the economic manufacturing of high-quality products maintenance intervalls breakage quality

with greatest possible ...
Workpiece Material: EN AW-7075
link.springer.com > chapter

Development of manufacturing process chains considering ... Cpk - 1 18 Quallty Monitor

15.09.2011 — Process chains are developed with regard to cost
efficiency for a ... Competitiveness and Economic Sustainability pp Scrap rate
111-116 | Cite as ...
. . . 5%
www.pzh.uni-hannover.de » pzh-ifw > publications » 2... 840/
Simulation-based dimensioning of manufacturing process ... 0
chain can be found. The basic assumption is that a holistically OEE '/./T
optimised process chain will be more efficient compared to
individual optimised processes, as the ... 0% T T | T T >

www.sciencedirect.com » article » pii 2 -1 +1 42
Evaluation of Resource Efficient Process Chains for Primary ... days day now day day
Primary manufacturing process steps entail the shaping, moulding,
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Central Infrastructural Approach |
Infrastructure of the Internet of Production

Development Cycle Production Cycle User Cycle

Smart Expert

Decision Support

Event-driven Autonomous (—J ~/, Adaptive
Decisions @ Actions H Processes

Multi-Modal Information Access
Smart Data U Q.

Data @ Data EIB®EIB Data Storage Context-sensitive
Digital Shadow Integration Model @ X and Caching Processing

o

: Learning
Analytics Reduction o e e Algorithms Algorithms

Aggregation and Synchronization
Middleware+

Management of data access to proprietary systems

Data Provision and Access
Application
Software

Raw Data -\ Product
|E. Data

Machine Feedback

W Data Data

Slmulatlon Process
- Data Data

Customer'
@ Data
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Scientific Approach of EXC | Digital Shadows

Measured Force
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Digital Shadow | Virtual Shadow of Part

Numerical Domain-Know How
Control
CAD-CAM-NC Technology
CAD/CAM Planning
NC Data Trace
Control Parameter
Machine Optimization
Structure

Machine Structure
Dynamical Behavior
Thermal Behavior

Geometry
Main Spindles
Feed Axes Main Spindle /
Linear Axes

Main Spindle Dynamics
and Thermal Behavior
Feed Axis Dynamics

Lubrication
Component Wear
Ball Screw Friction
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Cluster Smart Logistik 11 Fraunhofer ILT 16 ,Bogenhalle, WZL 21 |IEHK Labs 26 IGMR Labs
Ramp-Up Factory Smart Automation Lab 12 DPP 17 Cybernetics Lab, IMA 22 IMSE Labs 27 Cluster Photonics
M.A.R.S, WZL MWH, WZL 13 IKV Labs 18 Rotter Bruch, WZL 23 IAW Labs 28 IT Center
IRT Labs ITA Labs & DCC 14 ZMB 19 IBF Labs 24 ISF Labs 29 Computer Sci.Center

CNC3, WZL-WM 10 Fraunhofer IPT 15 10T Labs ) 20 Gl Labs 25 IWM Labs 30 Fraunhofer FIT
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Ramp-Up Factory
M.A.R.S, WZL
IRT Labs

CNC3, WZL-WM

6 Cluster Smart Logistik 11 Fraunhofer IPT 16 10T Labs

7 Smart Automation Lab 12 Fraunhofer ILT 17 ,Bogenhalle®, WZL

8 IGMR Labs 13 DPP 18 Cybernetics Lab, IMA
9 MWH, WZL 14 |IKV Labs 19 Rotter Bruch, WZL
10 ITA Labs & DCC 15 ZMB 20 IBF Labs
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Weizea

21 Gl Labs
22 |IEHK Labs
23 IMSE Labs
24 |AW Labs
25 ISF Labs
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'
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26 IWM Labs

27 Cluster Photonics
28 IT Center

29 Computer Sci.Center
30 Fraunhofer FIT



Cluster of Excellence | Organization Structure

Scientific Board

Scientific Advisory Board <:> Steering Committee
Consulting

Industrial Advisory Board Decision

CoE Management (CEO: Prof. Brecher / Deputy CEO: Prof. Schuh / Prof. Jarke / COO: Fr. Buchsbaum / CFO: Fr. Hartmeyer )
Coordinators: Research School, Gender & Diversity, Research Data, Teaching

CRD-B2 CRD-B3 CRD-C CRD-D
CRD-A CRD-B1 : : :
: Production Production Agile Product Integrated
loP-Infrastructure Materials
Technology Management Development Usage

Interdisciplinary Collaboration

Use Cases, Expert Groups
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Researchers of the Cluster

Prof. Wil van der Prof. Thomas Bergs Prof. Christian Brecher Prof. Andreas Buhrig- Prof. Constantin Hafner Prof. Christian Hopmann Prof. Frank O. Flemisch Prof. Carmen Leicht-Scholten Dr. Georg J. Schmitz
Aalst WZL-TF | Chair of WZL-WM | Chair of Polaczek LLT | Chair for Laser IKV | Institute of Plastics IAW | Chair and Institute of Industrial  GDI | Research Group Gender ACCESS e.V.
PADS | Chair of Manufacturing Technology, Machine Tools, Gl | Chair of Foundry Scienc Technology, Processing Engineering and Ergonomics and Diversity in Engineering

Process and Data Fraunhofer IPT Fraunhofer IPT and Foundry Institute Fraunhofer ILT

Science

Prof. Burkhard Corves Prof. Karen Veroy-Grepl

Prof. Dirk Abel Prof. Kirsten Bobzin Prof. Christoph Broeckmann Prof. Thomas Gries Prof. Gerhard Hirt Prof. Matthias Jarke IGMR | Institute of . Prof. Ggorg Jacobs . ] AICES | Insfitute f(_)r
IRT | Institute of 1OT | Surf IWM | Chair and Institute f ITA | Textil IBE | Chair and Institute of DBIS | Chair of Inf i Mechanism Theory, Machine IMSE | Institute for Machine Prof. Saskia Nagel Advanced Study in
AutorL;:izlgoit(r)ol Eni ineelrinu Ir?gstute Ma’(leriale_i,eraln Iicrr;iclarl:seinor Eni ineleris;;X I‘::nd l M;:Ial?orr:;l ee S s'(lemsag((l))a?agg:s,lon Dynamics and Robotics Elements and Systems HumTec | Human Technology Computational
9 9 pp 9 9 9 4 ’ Engineering Center Engineering Science

Mechanical Engineering Textile Institute Fraunhofer FIT

Prof. Stefan Kowalewski |  Prof. Gerhard Lakemeyer Prof. Frank T. Piller Prof. Bernhard Rumpe Prof. Glinther Schuh Prof. Klaus Wehrle Prof. Malte Brettel Prof. Michael Herty Prof. Peter Loosen Prof. Volker Stich

ES | Chair of Embedded KBSG | Knowledge-Based TIM | Technology and SE | Chair of Software WZL-PS | Chair of Production COMSYS | Chair of WIN | Innovation and IGPM | Institute for TOS | Chair for Technology of FIR | Institute for Industrial

Software Systems Group Innovation Management Engineering Engineering of E-Mobility Communication and Distributed Entrepreneurship Group Geometry and Applied Optical Systems, Fraunhofer Management
Components, Systems Mathematics LT

Fraunhofer IPT

Prof. Sebastian

Prof. Ulrich Krupp Prof. Verena Nitsch Prof. Uwe Reisgen Prof. Robert Schmitt Prof. Wolfgang Schulz Prof. Martina Ziefle Prof. Stefanie Elgeti Prof. Torsten Kuhlen Prof. Johannes Henrich Minstermann
IEHK | Steel Institute IAW | Chair and Institute of ISF | Welding and Joining WZL-MQ | Chair of NLD | Nonlinear Dynamics of HCIC | CATS | Chair of Computational VR | IT Center Schleifenbaum IEHK | Steel Institute
Industrial Engineering and Institute Production Metrology and Laser Manufacturing Processes Communication Analysis of Technical Systems DAP | Chair of Digital Additive
Ergonomics Quality Management, Instruction and Research Science Production
Fraunhofer IPT Department, Fraunhofer ILT

Progudorstesnk fcren - PRODUCTION |~ UNIVE
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Industrial Advisory Board | Members

B et AIRBUS aws LYAMEPA  ASMET’
@EMET@CON CHIRON Group °°f‘/'°' DILLINGER®

H=ID=LB=RG

(ned O LANXESS

nnnnnnnnnnnnnnnn

manroland

Mazak @ &% Microsoft M up b €a INSTRUMENTS
<) SCHAEFFLER
PSle S pfc sﬁﬁ?@rékm SAMSUNG
TRUMPF = -
u n I M ® Verband der //
SMS | e VDMA
® group thy@m per utimaco VDA | D

12 von 13 in Zusammenstellung

~« Lufthansa Technik

,’/

e | MW o © BoscH

ﬁ GMH GRUPPE

G O MAKINO («g

/" Nemak

e MR
SIEMENS V.
EURODRIVE lngenuity for Gfe vYsimufact
vow (D)



Cluster of Excellence Internet of Production
RWTH Aachen

Campus Boulevard 30
52074 Aachen

XCluster@wzl.rwth-aachen.de

Prof. Christian Brecher

Spokesperson
CEO of the Cluster of Excellence

+49 241 80 27407
c.brecher@wzl.rwth-aachen.de

Melanie Buchsbaum

Managing Director

+49 241 80 28236
m.buchsbaum@wzl.rwth-aachen.de
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