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Corrected stress, MPa
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Residual stress O, MPa
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FaME38 aims to provide the extra
support required to enable European
Engineers to make the best use of
neutron and X-ray beam facilities. The
40-month start-up phase of the project
is funded by an EPSRC grant of 2.5M
Euro that is administered through the
University of Salford on behalf of
seven collaborating research
institutions. Matching on-site support
is provided by ILL/ESRF.

http://www.esrf.eu/news/
pressreleases/FaME38/index html/

/7 =

NEUTRONS ) J'»f
FOR SCIENCE

ESRF

Facility for Materials Engineering

The Institut Laue Langevin (ILL) and the European
Synchrotron Radiation Facility (ESRF) are respectively
the European centres for research using neutron and
synchrotron X-ray beams. They share a joint site in
Grenoble, France, and provide advanced research
facilities for European universities, research institutes
and industries.

In 2002 a support Facility for Materials Engineering,
FaME38, was inaugurated at the joint ILL-ESRF site.
Its aim is to provide the support required to enable
European engineers to make the best use of advanced
neutron and synchrotron X-ray scientific facilities.
FaME38 will develop user-friendly and efficient non-
destructive ‘strain scanners for engineering
components', equivalent to body-scanners now
routinely used in medicine.

FaME38 is funded to provide:

« a Technical Centre equipped with a co-ordinate measuring machine
(CMM) to determine complex and distorted component shapes,

« facilities to simulate and optimise strain scans off-line before starting

measurements on-line, FaME38 at ILL-ESRF
« a Materials Laboratory with micro-structural characterisation and g rue Jules Horowitz

The joint ILL-ESREF site in Grenoble, France

static-dynamic thermo-mechanical loading equipment, BP156
« a Knowledge and Training Centre to provide technical and scientific 38042 Grenoble Cedex 9
know-how. France

Academic users are helped to plan experiments, and are assisted with ~€ontacts details:

data collection, processing and analysis. Industrial users can be Tel: +33(0)476 2079 44

provided with a full measurement and data analysis service as required.  Fax: +33(0)476 2079 43

The facilities have so far been used mostly in connection with aerospace, E-mail:  FaME3B@ill.fr or FaME38@esrf.fr
fast transport, energy and materials industry researchand to determine  Web: http://www.ill.fr/FaME38
residual stress fields in critical components, often to validate stress

calculation codes,

The residual stress profile in a worn railway rail as
determined by high energy synchrotron X-ray diffraction

» Hardness testing of
components

» Metallographic analysis
facilities

» Fatigue testing (static and
dynamic)

» Advanced sample
environments

» Residual stress
determination using

» Stress and strain mapping

» Facilitate commercial
exploitation of the ILL-
ESREF facilities by
European industries

» Precise digitisation of
experimental samples
» Improved experimental

synchrotron X-ray and efficiency by t_he use of
neutron diffraction accurate positioning
» In-situ testing procedures

> Simulation of experiments
» Sample mounting to a
common standard

Sample digitisation and verification
with the high precision CMM

Y

Tomographic imaging
Texture analysis
Microstructural
characterisation

New techniques (contour
method, stroboscopy)

Yy

A4

Slice through 3D virtual model showing the
nucleation of a crack. The model is generated
using synchrotron radiation tomography at the
ESRF (Courtesy P J Withers)

» Provide expert advice to

» Encourage use of central
facilities

» Provide a knowledge and
training centre for
engineers, academics and

students

y requires

matarlals and technologies

SALSA, the next generation engineering
instrument at the ILL

the ILL-ESRF for
development of current
and future facilities

» Develop improved data
analysis methods

\ » Enable engineering

research that is not
currently feasible
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