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Advanced Manufacturing

Advanced manufacturing (EC): one of six Key Enabling Technologies (KETs)

= Applications in multiple industries
> full exploitation of KETs: creating advanced & sustainable economies

= European Technology Platform MANUFuture: I
» Vision 2030 strategy document (HLG, 12/2018): =

. 5 ¢ artificial
= Manufacturing: backbone of European economy mig intelligence
= 2014: 2.1 million enterprises, 30 million people, n
1 710 B€. However: European manufacturing | advanced life science
has been losing ground materials mic:ro}echnologies
= |n 2030, European manufacturing will be competitive at global nano-

level due to its high-performance and technological level, electronics &
targeting photonics
zero-defect, zero-delay, zero-surprise and

zero-waste production processes prioritised KETs in the Horizon Europe

programme 2021-2027 (EC)
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http://www.manufuture.org/
https://ec.europa.eu/info/research-and-innovation/research-area/industrial-research-and-innovation/key-enabling-technologies_en
http://www.manufuture.org/wp-content/uploads/Manufuture-Vision-2030_DIGITAL.pdf
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Metrology demands in Advanced Manufacturing

Aim for production processes:

zero-defect zero-delay zero-surprise zero-waste
'—W Source: PTB

Source: JRP. MetAMMI - Source: ASML

Example: Example: Example: Example:
Additive Manufacturing: Machine tools: Lithography tools: Machine tools &
- in-process metrology - improved control by - full simulation of Additive Manufacturing:
- fast & holistic metrol. 5G sensor technology relevant processes - less scrap via hybrid
- sensor integration: - metrology tools using manufacturing chains
metrology data interface Al data algorithms (MT & AM)

- reduced energy con-
sumption by advanced
machining processes

EMN sections

= Advanced Materials
=  Smart Manufacturing Systems I
» Manufactured Components and Products

General structure of
manufacturing chains
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Examples of Joint Research Projects (JRP) EURAMET

related to advanced manufacturing

JRPs in IND Calls 2014&2017

Project # Acronym  Project name (coordinator) related to advanced manufacturing

17INDO2 SmartCom Communication and validation of smart data in loT-networks (PTB)

17INDO3 LaVA Large Volume Metrology Applications (NPL)

17INDO4 EMPRESS 2 Enhancing process efficiency through improved temperature meas. 2 (NPL)
17INDO5 MicroProbes Multifunctional ultrafast microprobes for on-the-machine measurements (PTB)
17INDO8 AdvanCT Advanced CT for dimensional and surface measurements in industry (PTB)
17IND12 Met4FoF Metrology for the Factory of the Future (PTB)

14INDO3 Strength-ABLE Metrology for length-scale engineering of materials (NPL)

14INDO7 3D Stack Metrology for manufacturing 3D stacked integrated circuits (LNE)

14INDO9 MetHPM Metrology for highly-parallel manufacturing (NPL)

14IND12 [nnanopart Metrology for innovative nanoparticles (NPL)

14IND13 Photind Metrology for the photonics industry - optical fibres, waveguides & appl. (MIKES)
14IND14 MNm Torque Torgue measurement in the MNem range (PTB)

JRPs in HLT & ENG Calls

related to adv. manuf.

15HLT09 MetAMMI Metrology for additively manufactured medical implants (LNE)
19ENGO7 MetdWind  Metrology for enhanced reliability and efficiency of wind energy systems (PTB)



https://www.euramet.org/research-innovation/search-research-projects/details/project/communication-and-validation-of-smart-data-in-iot-networks
https://www.euramet.org/research-innovation/search-research-projects/details/project/large-volume-metrology-applications
https://www.euramet.org/research-innovation/search-research-projects/details/project/enhancing-process-efficiency-through-improved-temperature-measurement-2
https://www.euramet.org/research-innovation/search-research-projects/details/project/multifunctional-ultrafast-microprobes-for-on-the-machine-measurementse
https://www.euramet.org/research-innovation/search-research-projects/details/project/advanced-computed-tomography-for-dimensional-and-surface-measurements-in-industry
https://www.euramet.org/research-innovation/search-research-projects/details/project/metrology-for-the-factory-of-the-future
https://www.euramet.org/research-innovation/search-research-projects/details/project/metrology-for-length-scale-engineering-of-materials
https://www.euramet.org/research-innovation/search-research-projects/details/project/metrology-for-manufacturing-3d-stacked-integrated-circuits
https://www.euramet.org/research-innovation/search-research-projects/details/project/metrology-for-highly-parallel-manufacturing
https://www.euramet.org/research-innovation/search-research-projects/details/project/metrology-for-innovative-nanoparticles
https://www.euramet.org/research-innovation/search-research-projects/details/project/metrology-for-the-photonics-industry-optical-fibres-waveguides-and-applications
https://www.euramet.org/research-innovation/search-research-projects/details/project/torque-measurement-in-the-mnm-range
https://www.euramet.org/research-innovation/search-research-projects/details/project/metrology-for-additively-manufactured-medical-implants
https://www.euramet.org/research-innovation/search-research-projects/details/project/metrology-for-enhanced-reliability-and-efficiency-of-wind-energy-systems
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European Metrology Networks (EMN) EURAMET

EURAMET'S EUROPEAN METROLOGY NETWORKS

Close collaboration in measurement science with a new sustainable structure

The vision of EURAMET and its members is to ensure Europe has a world-leading
metrology capability, based on high-quality scientific research and an effective and
inclusive infrastructure, that meets the rapidly advancing needs of end users.
EURAMET's European Metrology Networks (EMNs) help realising this aim.

Currently there are nine EMNs: Advanced Manufacturing, Climate and Ocean
Observation, Energy Gases, Mathematics and Statistics, Quantum Technologies,
Radiation Protection, Smart Electricity Grids, Smart Specialisation in Northern
Europe, and Traceability in Laboratory Medicine.

The EMNSs will analyse the European and global metrology needs and address these
needs in a coordinated manner. EMN members will then formulate common
metrology strategies including aspects such as research, infrastructure, knowledge
transfer and services. The members will be committed to contributing to the EMN,
helping to establish sustainable structures that are strategically planned from the
outset.

By providing a single point of contact for information, underpinning regulation and standardisation, promoting best practice and establishing a
comprehensive, longer-term infrastructure, the EMNs aim to create and disseminate knowledge, gain international leadership and recognition, and
build collaboration across the measurement science community.



https://www.euramet.org/european-metrology-networks/advanced-manufacturing/
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Background of the EMN: JNP as supporting project EURAMET

JNP 19NETO01 AdvManuNet
4 years, start 6/2020: Project partners

@® Funded partners

AdvManuNetmap @ Unfunded partners S 4
o Collaborators and Supporters {
cuspen o, U A . e e
Dishi Phillips 2 BAM, DE: — |y
NPL, UK: y Alexander Evans -
Daniel O‘Connor & 5 " ee °
) o O © €o
o o8%® R
i y GUM, PL:
~/ . ) CMI, CZ: Dariusz Czutek
METAS, CH: : S :
Felix Meli PTB, DE:
Harald Bosse
JNP coordination
=t TUBITAK UME, TR:
_ POLITO, IT: Tanfer Yandayan
PTB, DE: INRIM, IT: Carlo Stefano Ragusa
Anita Przyklenk Alessandro Balsamo
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https://www.euramet.org/research-innovation/search-research-projects/details/project/support-for-a-european-metrology-network-on-advanced-manufacturing

EMN for Advanced Manufacturing

= EMN for Advanced Manufacturing approved on June 7, 2021
= EMN is organised in three sections:

EMN AdvanceManu
acting chair PTB, DE
Advanced Smart Manufactured
Design for Materials Manufacturing Components
manufacture acting vice-chair Systems and Products

and recyclability LNE, FR acting vice-chair acting vice-chair
NPL, UK INRIM, IT

= Formal kick-off meeting on Oct 11-12, 2021

< N
EURAMET

Recycling

= Engage with Stakeholders (Large companies & SME, industry organiz., networks, academia, ...)
» Prepare Strategic Research Agenda (SRA / Roadmap) for Metrology for Advanced Manufacturing
= Prepare Orientation Papers for calls of the European Partnership for Metrology » Green Deal
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https://msu.euramet.org/current_calls/greendeal_2021/index.html#stage1-orientation
https://msu.euramet.org/current_calls/greendeal_2021/index.html#warning
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en

EMN: current status

TOP Publishing

Measuramant Science and Technalogy

Meas. Sci. Technol. 32 (2021) 111001 (14pp)

Perspective

hittps-ftdol.org10. 10881 36 1-6501 fac0d25

New European Metrology Network for

advanced manufacturing

Anita Przyklenk'-*©, Alessandro Balsamo*, Daniel O'Connor?, Alexander Evans®,
Tanfer Yandayan’, Sibel Asli Akgéz’, Olena Flys®®, Dishi Phillips’, Vit Zeleny®,

Dariusz Czutek’, Felix Meli'’, Carlo Stefano Ragusa''

and Harald Bosse'

European Metrology Network for Advanced
Manufacturing stakeholder meeting 2021

Introductory Meeting of EMN Advanced Manufacturing

The European Metrology Network for Advanced Manufacturing has been
approved by the General Assembly of EURAMET on 7 June 2021.

In this introductory meeting

= an overview will be given on the objectives of the EMN,
= the support provided by JNP AdvManuNet will be presented and
« the next steps within the EMN will be discussed.

The meeting will be complemented by a keynote presentation of a stakeholder
council member and an overview of partner organisations of the EMN.

EVENT INFORMATION

DATE
2021-06-23 to 2021-06-23

LOCATION
Online Meeting

CATEGORIES
EMNs (European Metrology
Networks) , EMN Advanced
Manufacturing
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hosnes EURAMET |
Time 11 October 2021 13:00 — 17:30 (CEST)
Place Online Meeting => Registration open!
Time Item Speaker
13:00 | Welcome and introduction Harald Bosse,
Acting EMN Chair
13:15 | EURAMET and the role of EMNs Jom Stenger, EURAMET
Chairperson
13:30 | Keynote: Challenges and trends in advanced manufacturing - |Hans Hansen,
also related to metrology DTU, CIRP president
1410 | Overview of EMN partner organisations: Maurizio Gattiglio
- ETP ManuFuture Zeliko Pazin
- EFFRA and Made in Europe Partnership Stefft Friedrichs
- NanoFabNet Dishi Phillips
- euspen
15:00 Break
15:15 | Keynote: Assuring manufacturing quality in the Industry 4.0 Thomas Engel, Siemens
environment
1545 | Keynote: The role of shop floor metrology and process data as | Paul Maxted, Renishaw
critical enablers for smart manufacturing
16:15 | EURAMET activities related to EMN Advanced Manufacturing: | Markus Bar, PTB
- EMN MATHMET Daniel Hutzschenreuter,
- TC-IMWG M4D PTB
& Sascha Eichstadt, PTB
16:30 | Forum discussion on metrology needs for advanced All
manufacturing
17:30 End of the meeting



https://iopscience.iop.org/article/10.1088/1361-6501/ac0d25/pdf
https://www.euramet.org/publications-media-centre/event/emn-advanced-manufacturing-stakeholder-meeting-2021/
https://www.euramet.org/publications-media-centre/news/news/new-network-for-advanced-manufacturing-held-introductory-meeting/?tx_news_pi1%5Bcontroller%5D=News&tx_news_pi1%5Baction%5D=detail&cHash=09435627c7cbdd8febbb157ac3a4ce63
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Digitalization in manufacturing industry: INDUSTRY 4.0 EURAMET
Industry 4.0:
Flexible manufacturing
Cictonior oxar infrastructure with
50 gearboxes by Monday (% : autonomously interacting
: manufacturing systems

Challenges for metrology:
- Trusted quality for measure-
T 7 mer_1ts in integrated systems
until Friday! == - Reliability of sensors and
-- ; measurement systems
- Reliable communication of
measurement systems
| - metrolog. data interfaces
- result, uncertainty, Sl-units
- Validated results:
I - virtual meas. instruments
| - validated data analysis SW
o - Synchronization of
instruments/machines
Source: FhG IAO

- network time protocols, 5G, ...
10 The EMN for Advanced Manufacturing and its view on Digital Transformation 3
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Digital twins in industry EURAMET

Digital twin concept:

* introduced by David Gelernter's 1991 book Mirror Worlds Wissensforum

or: The day software puts the universe in a shoebox...
how it will happen and what it will mean

Digital twin definition and application in manufacturing: 1.UDl Fachonferen:
. introc{uced by Dr. Michagl _Grievgs (Univ. Michigan) in 2003 Digital Twin - From idea to added valygs
White Paper, 2014: “Digital Twin: Manufacturing Excellence Digitale Zwillnge - vonder Idee zur WertschGpfung . n;;:@:::‘ A
through Virtual Factory Replication” Die Top-Themen:
Digital Twin concept model contains three main parts: ® Ertigmtrys i Mehdbrng o Unsetzig v
a.) phySICal prOdUCtS |n Real SpaCe, @ Digital Twins - Durchgangigkeit schaffen und bewerten Entv;(:ﬂf:g":;;’;”;ﬁ;ggmler
b) virtual products in Virtual Space, and R e
c) the connections of data and information that ties T S
the virtual and real products together 03.und 0. Marz 2021, Bartin P
—
= Simulation-Based Systems Engineering (TABS 3.3): NASA Digital Twin digital twin Is an integrated multi-
M. Shafto et al: DRAFT Modeling, Simulation, Information Technology & physics, multi-scale, probabilistic
Processing Roadmap, Technology Area 11, 2010 ||‘ simulation of a vehicle or system that

uses the best available physical
* Digital Twin one of_Gartner’s Top 10 Strategic Technology Trends for 2017 oY S EIR={a I e @] ols LA =T L ML 4A

etc., to mirror the life of its flying twin.
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https://www.worldcat.org/title/mirror-worlds-or-the-day-software-puts-the-universe-in-a-shoebox-how-it-will-happen-and-what-it-will-mean/oclc/23868481
https://theengineer.markallengroup.com/production/content/uploads/2014/12/Digital_Twin_White_Paper_Dr_Grieves.pdf
https://www.nasa.gov/pdf/501321main_TA11-MSITP-DRAFT-Nov2010-A1.pdf
http://www.gartner.com/smarterwithgartner/gartners-top-10-technology-trends-2017/
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Examples of digitalization in industrial quality control (dim.metr.FURA@

ws Metrology for
= virtual measuring
: instruments : :
VCMM (VirtMet) N = Under ongoing development and extension
= Virtual Coordinate Measuring Machine = Currently only tactile measurements are covered
= Metrological digital twin = Extensions for non-contact and optical
= Tool for uncertainty evaluation in an increasingly measurements are conceivable

digitalized industry
» Monte-Carlo-based software
= |dea came up in the early 90s
= Since 2003, the VCMM is used by DAKKS-

accredited calibration laboratories in DE
= The VCMM is independent of manufacturers and

CMM brands, the research cooperation is open
for new participants and contributors

» Traceability is assured by intercomparison
measurements using calibrated measurement
standards and validated reference data

Real CMM CMM software Report

y = Uly)

I

Statistics

Principle of the "Virtual Coordinate Measuring Machine" o BRPIB

12 The EMN for Advanced Manufacturing and its view on Digital Transformation


https://arxiv.org/abs/1707.01091
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VirtMet and Digital Metrological Twin (D-MT) EURAMET
N Advanced ng “us - . . . ” e .
(] T el ms Metrology for Keynote “VirtMet — applications and overview” (Frank Hartig, VP PTB)
JE%BT.B \J ':etw;kt ’ @}nlgﬁtassumg Keynote “Digital twins in medicine” (Olaf Ddssel, KIT)
Sessions:

1%t International Workshop on
Metrology for Virtual Measuring
|n5trument5 and D|g|ta| TWinS measurement uncertainty

Medical applications, Material properties and more, Coordinate
measuring systems, Flow and nanometrology, Optics, Simulation and

B HELMHOLTZ .. : .
% | FonDs e.v. | Digital Metrological Twin:

Date
21.-22. September 2021

(definition proposed by PTB and discussed at VirtMet)

13

A digital metrological twin (D-MT) is a numerical model that depicts a specific measurement

process and indicates an associated measurement uncertainty for a specific measurement value,

which is traceable to the international system of units.

Moreover, it complies with the requirements that

» the measurement uncertainty is calculated according to valid standards

= all input parameters are determined traceably and are stated with the corresponding
measurement uncertainty

» jtis validated by traceable measurements

The EMN for Advanced Manufacturing and its view on Digital Transformation



N

Examples of digitalization in industrial quality control (dim.metr.FURAMET’

TraCIM (SW validation)

14

Traceability for computationally
intensive metrology

TraCIM service for software validation

Idea came up in the early 90s

SW-Validation for fitting e.g. roundness data
CMC entry for SW-Validation Service in 2001
Association TraCIM e.V. founded in 2014

In 2019 costumers from 54 countries

Test is regularly used by = 100 customers
Under ongoing development and extension

Extensions for testing Al algorithms and big
data algorithms are conceivable

The EMN for Advanced Manufacturing and its view on Digital Transformation

TraCIM
Service provider

intercomparisonl
Chebyshev |

Gauss

Involute gear
evaluation

5 ‘

Web shop i
E , Customer software
i client1 |
i : under test
i client2 et

server i client3

request | N

/R

XML S~ \/

response - / /

l\\_\ /

Principle of the TraCIM software validation process

Service users



https://tracim.ptb.de/tracim/index.jsf

Integration into digital production — horizontal and vertical

Slide kindly provided by Dietrich Imkamp, Zeiss

A
external
PN communication |
|
Business I
I5 Planning i
g r® Production Planning [« i
&  Manufacturing | 1
c . |
= Operations : :
kS Management Development, | Work . _ O Vv
g : Construction Planning Manufacturlng | Q!? g> X
Monitoring and Controly A v
: I 1\
I 1 o
Levels acc. to: I : A 4 l
IEC 62264 Enterprise-control system integration H -
< horizontal integration >: I Planning
. | f e

/ OPC UA Companion Specification for length measurement systems

Source (Translated from): Imkamp, D., Heil, H. G.: Messtechnik goes Digital — Schnittstellen und Modelle fiir die digitale Produktion, QZ Qualitat und Zuverlassigkeit, Carl Hanser Verlag, Miinchen Jg. 66 (2021), Nr. 5, S. 40-43.

ZEISS Industrial Quality Solutions, Dietrich Imkamp, IQS-YL 2021-09-22 15


https://wzm.vdma.org/en/viewer/-/v2article/render/45704250

Interfaces for Integration

"- Important: Provide all relevant metrological data in

Industry 4.0 communication networks!

Slide kindly provided by Dietrich Imkamp, Zeiss UMATI, VDW, DE: alternative to MTConnect

Source: VDI/VDE-Gesellschaft fir Mess- und Automatisierungstechnik (Hrsg.):
VDI Positionspapier: Fertigungsmesstechnik in der digitalen Produktion,

geplante Erscheinung Herbst 2021

VDI position paper: Manufacturing metrology in digital production,
scheduled publication autumn 2021

VDI/VDE GMA, Disseldorf (German language)

ISO 23952:2020

Automation systems and integration
Quiality information framework (QIF)
An integrated model for manu-
facturing quality information

QIF is a free XML framework
standard which defines, organizes,
and associates quality information
needed in today’s complex cyber-
physical manufacturing systems

Abbreviations:
CAD=Computer Aided Design
DCC-=Digital Calibration Certificate (https://www.ptb.de/dcc/ )

+ MTConnect (ANSI/MTC1.4-2018)
* OPC-UA (IEC 62541)
— o — — = + VDI/VDE 2623 CDE (Calibration Data Exchange)

+ DCC (Digital Calibration Certificate) —l

external
communication

* Remote-Access-Protocols

« PMIim CAD (DIN ISO 16792, ASME Y14.41-2012) * Proprietary Interfaces
« STEP AP 242 (AP 219)

/

A

DCC-Session: Sep. 29

v

e

'

<>
R QY

(10

I* _—— —_— _— —_— _— L}

----I->

, )

--------------------J---- L L

="

* DMIS-In (ISO 22093) Q-DAS ASCII Transfer-format, QML

DMIS=Dimensional Measuring Interface Standard (ISO 22093)

I++DME=Inspection++ Dimensional Measuring Equipment (https://sourceforge.net/projects/iplusplusdme/ )
PMI=Product Manufacturing Information (https:/en.wikipedia.org/wiki/Product_and_manufacturing_information ) |I++ DME

ZEISS Industrial Quality Solutions, Dietrich Imkamp, IQS-YL

* Device Interface:

DMIS-Out (ISO 22093 (DMIS-Out), DML
ASCII-Texts
APIs (Advanced Programming Interface e. g. Piweb) 1


https://www.iso.org/standard/77461.html
https://qifstandards.org/
https://www.euramet.org/publications-media-centre/event/metrology-for-digital-transformation/
http://www.umati.org/

TN
5G-Industry Campus Europe (RWTH Aachen, FhG IPT, Ericsson) EURAMET

= The 5G-Industry Campus Europe is one of the four 5G testbeds of the 5G Alliance for Connected
Industries and Automation (5G-ACIA) since April 2021.

= The 5G-Industry Campus Europe is the first site in Europe with a comprehensive 5G network to
explore and test new applications for 5G in production environments under real-world conditions.

=  With an outdoor network of around 1 km2 and a shop floor of 7000 m2, the 5G network covers the
area of the RWTH Aachen Campus Melaten and the entire machine hall of the Fraunhofer IPT.

g ) INDUSTRY
. CAMPUS
= Use Cases: )C EUROPE

- 5G Roboaotics for synchronized processing T s
- 5G Wireless sensor for fast tool monitoring '
- 5G Edge Cloud for real-time capable comm.

- 5G Multisensor for BLISK production process

Important: Provide all relevant metrological data in

Industry 4.0 communication networks!

Source: 5G-Industry Campus Europe


https://5g-industry-campus.com/media-library/5g-area/
https://5g-industry-campus.com/media-library/5g-area/

ol

QI Digital —

Digital Transformation of Quality Infrastructure EURAMET

= Joint project by QI players in Germany (BMWi, DIN, DKE, DAKKS, BAM, PTB)

= 3 pillars:

Test Environments, Transfer Measures, Research & Development

» Cross-sectional: QI-Cloud, QI services, SMART standards, legal framework

= 3 Use Cases:
Hydrogen filling stations, Medical Data Hub ( med. Al), Additive Manufacturing

®|EEET (oms.  DIN

IPTB; BAMDKE

QI-Digital
Additive Manufacturing
Competence Center for SMEs

Ql Digital

ifif[l

Ql-Plattform

e z

Measuremen t Data formats, Process com petence, Tools f q ality
technology data security, IP reference data assu standards,
labe I

E-—bé—b-—b C‘l

Prtppt Part data Machiningequipment ~ Quality assurance
geometric Idt

Daten, Prozesse und Dienstleistungen

Source: S. Eichstadt, PTB

Source: Kai Hilgenberg, BAM


https://www.ptb.de/cms/en/research-development/into-the-future-with-metrology/the-challenges-of-digital-transformation/digitalisation-in-metrology-for-a-qi-digital.html
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D-SI: The digital SI (International System of Units) EURAMET
BIPM-Workshop:
= The ToR of the CIPM “Task group on the digital SI” (CIPM-TG-DSI) are: The Sl in FAIR digital data

= To develop and establish a world-wide uniform, unambiguous and secure data exchange format for use
in 10T networks based on the International System of Units (Sl) described in the current SI Brochure

= To coordinate this effort with all relevant stakeholders by exploring and/or establishing suitable liaisons.
= To propose suitable actions towards making the SI Brochure machine readable.

= Proposal from Andrew Lewis, NPL for discussion at CCL-meeting in Oct. 2021

= make recommended values of standard frequencies of stabilized laser machine readable:
(=> stabilized lasers are at the top of length traceability chains in all lab and fab applications)

Graphical representation

l I !
v ¥
A Yb ¥Yb' YD e
10" Rb Cs  optical Sr Sr’ Realization of the metre Hg' Hg HIn'

rel. uncertainty

CH, CH, Rb :
aL

communications , - ~

- i Met lisati |

0s0, Ca’ ||Ca | Me rZ rea tlsa Iv||or|1D !

d [l according to ivie i
: el | |

=—

\ 4

o | a1 |
)). {
LA I T I I I I I I 1 I | |

0 0.01 200 400 600 800 1000 1200
Frequency / THz

with structured data and
meta data

Source: A. Lewis. NPL


https://www.bipm.org/en/committees/ci/cipm/wg/cipm-tg-dsi
https://www.bipm.org/en/publications/mises-en-pratique/standard-frequencies?version=1.3&download=true
https://www.bipm.org/en/publications/mises-en-pratique/standard-frequencies-info
https://www.bipm.org/en/bipm-workshops/digital-si
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Summary and Outlook EURAMET

European Metrology Network for Advanced Manufacturing

=> stakeholder dialogue, SRA development, ...

= Digitalization in manufacturing industry: INDUSTRY 4.0

=> guarantee reliable metrological data in flexible manufacturing infrastructures
= Virtual Instruments and Digital Twins => VCMM as a Digital Metrological Twin (D-MT)
= Software Validation => TraCIM approach for internet-based SW validation service
= Data Interfaces for Manufacturing Integration => Keep standards compatible!
= QI Digital and Digital SI: links to manufacturing => Use case AM; machine readable laser freq.

= => Achievements were made, but there are also remaining Challenges in Digital Transformation

20 The EMN for Advanced Manufacturing and its view on Digital Transformation
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EMN contacts EURAMET

Acting EMN Chair: Harald Bosse, harald.bosse@ptb.de

https://www.euramet.org/european-metrology-networks/advanced-manufacturing/
=> advancemanu@euramet.org

Q SEARCH The gateway to Europe's

. .
integratsd metrology ?Vc:’irlnteerl Newsletter | Contactus | LinkedIN | YouTube | EURAMET
community.

a3 LOGIN

— EUROPEAN METROLOGY IMPACT, INNOVATION & KNOWLEDGE TRANSFER & TECHNICAL COMMITTEES &
— MENU ABOUT EURAMET GUIDES & PUBLICATIONS
— NETWORKS RESEARCH PROGRAMMES CAPACITY BUILDING TC PROJECTS

= European Metrology Networks /| Advanced Manufacturing

EMN FOR ADVANCED MANUFACTURING MENU
Advanced manufacturing requires new and enhanced metrology methods to assure the Events
quality of manufacturing processes and the resulting products. Contact us

Subscribe to Newsletter
The newly approved European Metrology Network for Advanced Manufacturing will drive

the high-level coordination of the metrology community in this field and will foster the
impact of metrology developments for advanced manufacturing.

NEWS

The network is run by National Metrology Institutes (NMls) and Designated Institutes (DI)

in close cooperation with stakeholders interested in advanced manufacturing. The
objectives of the network are to set up a permanent stakeholder dialogue, to develop a
Strategic Research Agenda for the metrology input required for advanced manufacturing
technologies, to create and maintain a knowledge sharing programme and to implement
a web-based service desk for stakeholders.
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held introductory meeting
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in particular those from the JNP AdvManuNet / EMN AdvanceManu
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Thank you for your attention!
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The project INP 19NETO1 AdvManuNet has received funding from the EMPIR programme co-financed by
the Participating States and from the European Union’s Horizon 2020 research and innovation programme.

EMPIR

The EMPIR initiative is co-funded by the European Union's Horizon 2020
research and inncvation programme and the EMPIR Participating States
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