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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:

► Vision 2030 strategy document (HLG, 12/2018):

▪ Manufacturing: backbone of European economy

▪ 2014: 2.1 million enterprises, 30 million people, 

1 710 B€. However: European manufacturing 

has been losing ground

▪ In 2030, European manufacturing will be competitive at global 

level due to its high-performance and technological level, 

targeting 

zero-defect, zero-delay, zero-surprise and

zero-waste production processes
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prioritised KETs in the Horizon Europe 

programme 2021-2027 (EC)NO mentioning of Metrology nor Measurement, but Quality

=> Awareness and „Translation“ needed! 
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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


Report on recent EMN activities: Strategic cooperations: 

VAMAS, AMI 2030, other European partnerships
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… including strategic cooperations with other partnerships!
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Objectives

JNP: Funded project within EMPIR to accelerate process of establishing EMN

EMN: Sustainable network operated by national metrology institutes

EMN 

for Advanced

Manufacturing

JNP

AdvManuNet

EMN 

for Advanced

Manufacturing

JNP

AdvManuNet

Strategic 

Research 

Agenda

Web-based 

platform / 

Service desk

Knowledge-

sharing

programme

Stakeholder

dialogue
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EMPIR Call 2019EMPIR Call 2019

EMN AdvanceManu
Chair and Secretary: PTB, DE
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▪ Stakeholder-Dialogue: Larger companies & SME, Industry org., Networks, Univ., R&D-Institutes)

▪ Strategic Research Agenda (SRA) for Metrology for AdvanceManu

▪ EMN organised several events

 1st SRA Draft by end of 2022

▪ EMN for Advanced Manufacturing formally established in Oct. 2021 (18 NMIs/DIs)

▪ EMN Partner-Organisations: euspen

▪ EMN established regular contacts: ETP ManuFuture, EFFRA/Made in Europe, NanoFabNet, KDT, AMI 2030

▪ Stakeholder Council (SC): Zeiss, Renishaw, Siemens, Vestas, STMicroel., DTU/CIRP, CERN, BfR, BASF, 

▪ EMN organized in 3 Sections: RollsRoyce, Hexagon

 1/2023: Launch of EPM

call on Metrology for Industry

SC convenor:

Dr. Imkamp, Zeiss

https://www.euramet.org/european-metrology-networks/advanced-manufacturing/events
https://www.euramet.org/european-metrology-networks/advanced-manufacturing/strategic-research-agenda
https://www.euramet.org/european-metrology-networks/advanced-manufacturing/
https://www.euramet.org/advan-manu-contacts
https://metpart.eu/
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1st SRA Draft published on EMN website by end of 2022: slide decks
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https://www.euramet.org/european-metrology-networks/advanced-manufacturing/strategic-research-agenda


Cross Cutting Topics (CCT) - Overview
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• These cross cutting topics broadly 

cover the key steps in manufacturing

• The content of cross cutting topics is 

broadly applicable and relevant to 

many Key Industry Sectors (KIS) 

Manufacturing Workflow
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KIS primarily related to 

manufactured products

overarching KIS relevant 

for the other KISs

Key Industry Sectors (KIS) ─ Overview

Metrology equipment & 

service

Metrology equipment & 

service

AerospaceAerospace

Machine tools & roboticsMachine tools & robotics
Digitalized & integrated 

manufacturing systems

Digitalized & integrated 

manufacturing systems

Life science technologyLife science technology Defense & securityDefense & security

Advanced materials & 

processing

Advanced materials & 

processing

Nano- & microelectronicsNano- & microelectronics

Optics & photonicsOptics & photonics

Nano- & microtechnologyNano- & microtechnology µ

Complex infrastructure & 

civil engineering

Complex infrastructure & 

civil engineering

Land & sea-based 

mobility

Land & sea-based 

mobility

Energy generation, 

transmission & storage

Energy generation, 

transmission & storage
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Current structure of the draft SRA document
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Stakeholder engagement

Conclusion, Summary tables, and ReferencesCross cutting content

Scene setting

Draft SRA:
recently submitted to EURAMET and

SC members for comments and feedback
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EMN for Advanced Manufacturing

example: CCT Advanced Materials
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Key identified metrology challenges and metrology 
capabilities that are required to be developed

Table lists specific challenges and opportunities 
against the identified 13 key industry sectors
(only shown KIS 1 … 5 here)

Challenge
Capability Short term (<3years) Medium/Long term (>3years)

Measurements under 

realistic conditions

- Extend the range of simulated 

measurement conditions to access real 

world performance and develop 

accelerated testing methods (e.g. 

temperature, frequency, mechanical 

stress…)

- Development of methods and data 

analysis tools for measurements under 

complex combination of simulated 

conditions for more realistic assessment of 

performance and reliability

- Methods to measure materials properties 

in complex media

In situ and operando 

measurements

- Materials measurements under 

complex conditions

- Advances in big-data analysis to enable 

implementation of real time 

measurement

- Robust metrology solutions to access 

materials quality in-line

- Advanced sampling strategies for 

representativity or full inspection methods

Hybrid metrology

- Measurements of the same properties 

using different techniques to reduce 

measurement uncertainty

- Advances in correlative metrology, 

combining multiple techniques 

measuring different properties on the 

same object or in the same local area

- Robust and validated measurements and 

data analysis methods for multi-scale 

multi-method measurement approaches

- Robust methods to validate in silico 

modelling, virtual testing and predictions 

of materials performance and reliability 

during the life cycle

High quality materials 

data

- Reproducible measurement protocols 

for measurements of materials 

properties

- Accurate measurements of materials 

properties under different conditions to 

support digitalisation and virtual testing

- Robust and unbiased approach for 

determination of materials data quality 

when measurement standards are not yet 

available (e.g. emerging technologies)

- Interoperability of materials properties 

databases to facilitate smart and 

interconnected measurements

Advanced Materials - Key industry sector related metrology needs

01 - Metrology 

equipment & 

service

New and improved measuring techniques (including metrological traceability) to 

evaluate specific properties of manufacturing processes for advanced materials 

(e.g. holistic surface recording and porosity detection for additive 

manufacturing)

Novel measurement methods for improved defect inspection

High quality materials data to enable digital metrology services

02 - Machine tools 

& robotics

Harmonisation of metadata structure to support digital manufacturing

Metrology for next generation robotics, including for materials that enable 

ultraprecise positioning and handling, such as multifunctional soft electronics.

03 - Digitalized & 

integrated 

manufacturing 

systems

High quality materials data measured under real conditions of operation

Harmonisation of metadata structure to support digital manufacturing

Validated multiscale materials modelling to enable digital testing

04 - Advanced 

materials & 

processing

Improved and new metrology methods needed to characterise different types of 

advanced materials such as: active materials, composites, multi-functional 

materials, nanomaterials, and biobased-materials

05 - Energy 

generation, 

transmission & 

storage

Methods for evaluation of device performance and of device reliability, including 

accelerated test methods and durability at cryogenic temperatures.

Methods for measurements of materials properties and performance under 

realistic operational conditions

Metrology for heat transfer fluids (e.g. nanofluid, ionic melts), porous and high 

energy density materials

EMN AdvanceManu  @  Open Stakeholder meeting, 24. Oct. 2023



EMN for Advanced Manufacturing

11EMN AdvanceManu  @  Open Stakeholder meeting, 24. Oct. 2023



EMN for Advanced Manufacturing: 

3rd AGM @ INRIM, Torino, IT: 24./25. Oct., 2023
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24. Oct:

Closed Stakeholder Council Meeting, 09:00-11:00

 Open Stakeholder Meeting, 14:00-18:00 

25. Oct:

 Closed Annual General Meeting, 09:15-12:45

 Open Stakeholder Workshop, 14:00-15:30

EMN AdvanceManu  @  Open Stakeholder meeting, 24. Oct. 2023

https://www.euramet.org/publications-media-centre/events/detail/event/emn-advanced-manufacturing-annual-general-meeting-2023


Acknowledgement

Thanks to all colleagues who provided input for this presentation, 

in particular those from JNP AdvManuNet and EMN for Advanced Manufacturing

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

=> advancemanu@euramet.org

Thank you for your attention!

The project JNP 19NET01 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.
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Mock-up of EMN website
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https://www.euramet.org/european-metrology-networks/advanced-manufacturing/
mailto:advancemanu@euramet.org
https://www.euramet.org/research-innovation/search-research-projects/details/project/support-for-a-european-metrology-network-on-advanced-manufacturing/
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