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Industrie 4.0 - What happens worldwide?

Transfer of digital innovation

into physical world

Pragmatic realization of

potentials @ long-term strategy

Radical Innovation Speed

Transfer of technological

excellence into digital world

Technological Excellence
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Industrie 4.0 - What is our approach?

Radical Innovation

Transfer of technological

excellence into digital world

Technological Excellence

International Center for

Networked Adaptive Production ICNAP
Real Manufacturing Pilot Lines for I4.0 Demonstration and Validation

Innovative Capability Implementation Efficiency

What we got

already!

Speed

What we

need to add!
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What can be done to 

make it happen?

Utilizing Data for Manufacturing as Principle of Industrie 4.0
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Technology Models
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Technology Data
Model based Analytics

Digital Twin

White Box Models Black Box Models
Grey Box Models

Utilizing Data for Manufacturing as Principle of Industrie 4.0
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“Internet of Production” as Reference Data Architecture
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Development Cycle Production Cycle User Cycle

Smart Expert

Middleware+

Correlation 

Analysis
Cluster

Algorithms

Smart Data

Multi-Modal Information Access

Data Integration
Data

Model
Data Storage

and Caching

Analytics

Management of data access to proprietary systems

Digital Shadow

Aggregation and Synchronization

Learning

Algorithms
Meta 

Heuristics

Context sensitive 

Processing

Application 

Software

Raw Data
Customer 

Data

CRM

Machine 

Data

MES

Product 

Data

PLM

Test

Data

CAQ

Process

Data

ERP/

SCM

CAD 

Data

CAD

Simulation 

Data

FEM

Feedback 

Data

BDE

Data Provision and Access

Decision Support

Agent Event-driven

Decisions A

Autonomous 

Actions

Adaptive 

Processes



© Fraunhofer 

Pilot Lines for Validation – Principle Architecture

Employees

ERP

OPC-UA* Interface
M2M-Communication protocol
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New Disciplines - From Data Acquisition to Digital Business Models
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Sensor Systems &

Data Acquisition

Data Modelling &

Data Analytics

Interfaces &

Connectivity 

Data Synchronization &

Middleware 

Digital Twin in

Production Life Cycles

Cloud Systems &

IT-Architecture

Digital

Business Models
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Fan

Gear

LPC
HPC HPT LPT

High Pressure Compressor Front Stage

- BLISK Design
BLade Integrated disK

- Ti/ Ni-based Super Alloys

- Tolerances ~ 20 µm

Pratt & Whitney PW1100G Engine
Quelle: Airbus, Pratt & Whitney

New Airbus 320 neo

Pilot Line »BLISK Manufacturing«
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Pilot Line »BLISK Manufacturing« – Challenges in Blisk Finishing
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TCP

Tool Wear

Dimensional Error 

F

TCP

Pilot Line »BLISK Manufacturing« – Challenges in Blisk Finishing
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Machine 

coordinate system

Workpiece 

coordinate system

Coordinate 
transformation

Pilot Line »BLISK Manufacturing« – Data Acquisition
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TCP Calculation

Pilot Line »BLISK Manufacturing« – Geometry Deviation Analysis
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Engagement Simulation
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Cutting 
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Referenced Cutting Forces

Pilot Line »BLISK Manufacturing« – Referencing of Cutting Forces
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Pilot Line »BLISK Manufacturing« – Data Driven Calculation of Dim. Error
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Surface Finish

TCP

Tool Wear

Dimensional Error 

F

TCP

Pilot Line »BLISK Manufacturing« – Challenges in Blisk Finishing
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5G Testbed for Smart Manufacturing at Fraunhofer IPT

 5G Testbed in operation at Fraunhofer IPT since March 2018

 Extreme Low Latency < 1ms (20 µs jitter) with data rates of 10 Gbit/s

 Full spec 3,5 GHz 5G NR pre-commercial prototype system

 Worlds first public In-Process installation of 5G in manufacturing

Visualizing of vibrations in 

BLISK manufacturing
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Correlation

Pilot Line »BLISK Manufacturing« – Visualization of Part Vibration
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5G-Industry Campus Europe will be the Largest Industrial 5G Testbed
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C R E A T I N G T H E

5G-MANUFACTURING

E C O S Y S T E M

5G-Industry Campus Europe will be the largest industrial 5G testbed

 5G indoor networks on 4 different shopfloors fully equipped with machines 
and robots

 5G outdoor network if 1 km² at the RWTH Aachen Campus

 5G-NSA running on industry spectrum @3.7 – 3.8 GHz

 Simultaneous 4G network running @2.3 GHz as anchor band
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5G Offers Several Possibilities for Production
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(Mobile) robotics

in production

Process monitoring in 

manufacturing

Extralogistics

Intralogistics

Workpiece localization and

tracing
3

4

4

42

1 21 4

1

Orchestration of all the

applications
6

Ultra-reliable low 

latency communication 
1

Enhanced mobile 

broadband 
2

Massive machine-type 

communication
3

Localization4

Cross-site 

communication
5

Slicing6
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What is our approach to find solutions for a 

»Networked, Adaptive Production«?
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Together we are strong!

Our Community for »Networked, Adaptive Production« 
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Users and Enabler of Digitalization have to Join Forces to Reach the Vision!
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Overview of 20 ICNAP Community Member (November 2019)
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9 Collaboration Possibilities in ICNAP to Work on the Presented Topic Fields
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Partner Matching 

Portal

Yearly Community 

Meetings

Workshops & 

Work Groups

Biannual 

Newsletter

Hackathon & 

Techathon

Trainings & 

Seminars

Access to 

Test Data 

Studies & 

Researches

Public

Funding
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First Community Meeting: 12th and 13th December 2018

80 

participants

14 community

members in first year

Choice of three 

collaborative studies

Choice of two

working groups
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Three studies in different areas started in 2019

Merging data from different 

manufacturing sources in one Digital 

Twin

Development of a reference architecture 

for 5G-enabled production

Middleware Software for Industrial 

Internet of Things (IIoT)

The aim of every study is to develop demonstrators and publish

the results in reports, which will be presented during the annual meetings!
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Join our International Center for Networked, Adaptive Production (ICNAP)

ICNAP Topic Fields ICNAP Community Members

Join our 2nd Annual Community Meeting on 04 December in Aachen and 

get to know our topics and members
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TRENDS IN DIGITAL MANUFACTURING

Thank you very much for your attention!


