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DTl AS MEDIATOR FOR ANALYSIS AT LARGE SCALE FACILITIES

In-house labs
DTl answers
the need C )
Sub-suppliers

Industry needing
test/analysis/insight

Synchrotrons and
neutron facilities

DANISH
TECHNOLOGICAL
INSTITUTE



RESIDUAL STRESSES IN METALS

Residual stresses arise and develop
during manufacturing and during
operation.

Residual stresses influence many
properties of a component, such as e.g.
e strength,

* fatigue behavior,

* corrosion resistance.

Considered in the design process by
large safety factors.
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MEASURING RESIDUAL STRESSES IN METALS
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EASI-STRESS: PROJECT GOALS

EASI-STRESS

NEUTRON FACILITIES
SYNCHROTONS

» Start date: Jan 1st, 2021
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EASI-STRESS: CONSORTIUM
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BENCHMARK AND VALIDATION AGAINST LAB. TECHNIQUES

Increasingly complex stress distribution

3 point bending (1SO 5173)

Flexure (tension) Deformed

U-flexures/U-bends
(S355 stainless steel)

Matt Roy, U-Man
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three pass welded
plates
(NeT-network.eu/tg6)

Cast and quenched
aluminium
wedge
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BENCHMARK AND VALIDATION AGAINST LAB. TECHNIQUES

Comparison of
 Neutron diffraction

e Synchrotron x-ray diffraction
* Laboratory x-ray diffraction
* Holdedrilling

* Contour mapping

e ...and compared with
modelling data

Matt Roy, U-Man




HARMONIZED PROCEDURES AND STANDARDISATION

Different
* instruments
* techniques
* probes

o "\
DESY P61A

Same workflow
and principles in
measurements

ESRF, ID30
Ennio Capria, ESRF
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HARMONIZED PROCEDURES AND STANDARDISATION

Harmonization of the workflow of all setups

r N
e Alignment procedure
(optimization)
e Calibration procedure
(repeatability) — reference

samples
Preparation

Ennio Capria, ESRF
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e Metadata

¢ Coordinate
system

r

Data reduction

e Peak fitting
code

e Output data
format
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SOFTWARE AND (META)DATA FORMATS FOR MODELLING

“The JPEG solution”
No matter the source

“customers” (e.g. industry)
can see the picture —and
it’s traceable

Sandra Cabeza, ILL —A EASI-STRESS




SOFTWARE AND (META)DATA FORMATS FOR MODELLING
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HARMONIZED PROCEDURES AND STANDARDISATION

Experts from EASI-STRESS Other European
- countries/experts? / \

Standards are
the language
of industry
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EUROPEAN UNION



INDUSTRIAL CASES AND TESTBED SERVICE
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ENGAGING INDUSTRIAL STAKEHOLDERS

Ensure broad industrial adaptation of the new techniques AND recruit support

for standardisation effort.

Homepage: www.easi-stress.eu

Q)rm for registration of interesy

LARRRRR}
EASISTRE

EASI-STRESS

European Activity for Standardisation of Industrial Residual Stress Characterisation

Home  About  Posts

@ Linkedln Showcase /

Public webinars to share

K technical insights /
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http://www.easi-stress.eu/

THANK YOU!

Please contact us, if you would like to stay
informed about the project activities and events.

www.easi-stress.eu/about/contact

Hanna Leemreize, Danish Technological Institute, hle@teknologisk.dk

Project coordinator: Communication officer:
Dr. Nikolaj Zangenberg Dr. Marc Thiry

Innovation manager Helmholtz-Zentrum Hereon
Danish Technological Institute marc.thiry@hereon.de
nzg@teknologisk.dk
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