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“In average, new materials take

10 to 20 years from discovery to commercialisation”

Extract from US National Science and Technology Council white paper 2011 Fernando.Castro@npl.co.uk
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Creating impact from science and engineering

Basic Research [l Industry R&D Market Production and
Development Trade
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Enabling new ideas &
concepts to be
developed &
understood

Testing & validating
new technologies &
products
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Demonstrating product
performance
Developing industry &
product standards

Efficient production
Quality control
Compliance with
standards & regulation
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Improved productivity

Measurement tools and techniques support
the whole innovation life cycle
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providing confidence in measurements since 1900

UK’s National Measurement Institute
500+ Graduate/PhD scientists — multidisciplinary
Network of >2000 companies and >80 universities
370 laboratories and engineering centres
| 36,000 m?2
national "'"’ X :s ;W’ el
laboratory s

Develop & disseminate UK’s Multidisciplinary R&D and Knowledge transfer, and

measurement standards, ensure technical services for public advice between industry
they are internationally accepted and private sector government and academia




Role of standards NPLE
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“28.4% of UK productivity growth attributed to

The Role of Standardisation standards’*

in Support of Emerging

Technologies in the UK “Two-thirds of Standards make detailed
Final Report references to measurement and testing
BEIS Research Paper Number 2022/004 proced u reS”

* The Economic Contribution of Standards to the UK Economy, 2015”

But standards development is slow



The “gap”
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Increasing pace of + Long time for standards
Innovation development

Increasing gap between need
and availability of standards
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Pre-normative research helps accelerate innovation NPLE

National Physical Laboratory
C

Search IS0/TS 21356-1:2021(en) x

NPL + industry and \\Vy bsi [
R&D organisations  vawas

Pre-Normative Research

Example
Competitive advantage §:',1';:::;:2;",,;L:::
* Provides industry with early \ f/( S

gy

access to best practice

e Minimise risk that other
countries impose their
standards on your company

ISO/TS 21356-1:2021(en) Nanotechnologies — Structural characterization of graphene — Part 1:

2021



VAMAS
(Versailles Project on Advanced Materials and Standards)

Intergovernmental organisation established in 1982 following a G7 Economic Summit

To promote world trade by innovation and adoption of advanced materials

through international collaborations that provide the technical basis for
harmonization of measurement methods, leading to best practice,

reference materials and standards

WWW.vamas.org

Participation is free
16 technical areas currently active with participation from >60 countries

Canada . France . Germany . Italy . Japan . UK . USA . EC . Brazil . Mexico . Chinese Taipei . South Africa . Australia . Korea . India . China

2007 2008
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Major trends for Materials Metrology NPLE

National Physical Laboratory

Smart and Inte

Measurement at the frontiers

 Multiple scales 0 Materials complexity
d From very large to very small d Single parameter insufficient to
Q Ultra-fast to long term changes qualify materials
d Increase resolution and sensitivity - O Hybrid metrology (multi-method)
d Complex environments - O Digitalisation
3 Real-world 3 Materials informatics
d Harsh A Digital/Virtual Testing (validated
1 Rapidly changing multiscale modelling)

Fernando.Castro@npl.co.uk
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Final remarks NPLE

National Physical Laboratory

 High quality materials characterisation provides
confidence to accelerate innovation

d We can’'t improve what we can’t measure

d Materials data quality is critical — requires
reliable and reproducible measurement methods
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Thank you

Dr Fernando Castro
Head of Science — Materials Metrology
fernando.castro@npl.co.uk

The National Physical Laboratory is operated by NPL Management Ltd, a wholly-owned company
of the Department for Business, Energy and Industrial Strategy (BEIS).
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