Q—é@

GROUPE SOPEMEA

laboratoires d'essais




- Analyse modale expérimentale, identification de comportement
vibratoire d’'un équipement ou d'un systeme complet (aéronef, par
exemple) a des fins de recalage de modéles éléments finis
(excitation par coup de marteau / Ping test, pot vibrant ou vérins).

- Personnalisation d’'essais : définition de programmes d’'essais de
qualification en vibrations et chocs, a partir de mesures de
I'environnement réel et de la comparaison aux normes, sévérisation
des niveaux d’essais.

- Mesures embarquées : mesures sur équipements en situations
réelles , lors de roulage dans les domaines ferroviaire, automobile,
défense ou en vol pour les aéronefs.

- Mesures acoustiques: caractérisation d’équipements ou
d’environnement, en laboratoire ou sur site, mesure de pression
acoustique, puissance acoustique en chambre semi-anéchoique,
intensimétrie acoustique...

- Mesures mécaniques, statiques ou dynamiques : sur site ou en -
laboratoire, mesures de vibration et chocs, mesures de forces, de
contraintes mécaniques (extensométrie), de pressions, pesées et
mesures de centres de gravité, mesures de vibrations de dalle...

- Grandeurs physigues mesurées: accélération, vitesse,
déplacement, contrainte, force, pression acoustique, pression,
température...

- Traitement du signal et analyse de données: analyses et
traitements temporels, fréquentiels, temps-fréquence, statistique...

- Une équipe réactive d’'ingénieurs et de techniciens compétents,
expérimentés et rompus a la mesure sur sites en France et a
I'étranger.

- Une expertise reconnue en analyse modale expérimentale sur
avion complet et la maitrise des techniques sur toute taille et tout
type d’équipements industriels.

- Une pratiqgue quotidienne de la mesure et de I'analyse des
phénomenes vibratoires et mécaniques.

- Un parc important de capteurs et d'équipements de mesure
mobiles, pouvant aller de quelques voies a plusieurs centaines.

- L'utilisation de logiciels performants et reconnus (LMS, Bruél &
Kaér, Data Physics, |-DEAS) assurant la compatibilité avec les
systemes de nos clients.

- : DASSAULT AVIATION, AIRBUS,
EUROCOPTER, SNECMA MOTEURS, MESSIER-BUGATTI, ECE,
ASTRIUM...

- : GIAT Industries, EADS, DCN, THALES, SAGEM...
- : ALSTOM, FAIVELEY-SAB WABCO...

- : RENAULT, NISSAN, VALEO, JAGUAR, FORD...
- : COGEMA Logistics...

. FENWICK, PACKARD BELL, HONDA, GENERAL
ELECTRIC, YAMAHA...



MEASUREMENTS

To bring support to the test activity in physical environment, SOPEMEA
Group laboratories have developed strong skills in instrumentation, signal
measurements and processing based on powerful and flexible equipment,

- A reactive team of skilled engineers and technicians with experience,
used to on-site measurements in France and abroad.

- A recognized expertise in experimental modal analysis on complete

constantly upgraded, to keep pace with technological developments. aircrafts and a good knowledge of techniques on all sizes and types of
industrial equipment.

Naturally, and to meet our customers’ expectations, this activity is carried

out outside our laboratories for on-site services, directly on the equipment - A daily practice of measurement and analysis of vibration and

in real conditions, in order to measure, characterize and analyze their physical phenomena.

behaviour as well as the influence of the environment.
- A large fleet of mobile measurement sensors and equipment ranging

Our expertise, acknowledged in the field of equipment qualification, in from a few channels to hundreds.

particular for shocks and vibrations, as well as many years of experience in
the field of measure and its exploitation, enable us today to offer data - The use of high-performance and well-known software (LMS, Bruél &
measurements and analyses services to assist our customers in the Kjaér, Data Physics, I-DEAS) compatible with our customers’ systems.
development and characterization of their products, the definition of their
test specifications or failure identification.

In synergy with our Research Department and our Calculation Department,
we offer full services to tune and rely on indispensable calculation

standards for the optimization of the equipment under test. DASSAULT AVIATION, AIRBUS,

EUROCOPTER, SNECMA MOTEURS, MESSIER-BUGATTI, ECE,
ASTRIUM...

: GIAT Industries, EADS, DCN, THALES, SAGEM...

OUR SERVICES : ALSTOM, FAIVELEY-SAB WABCO...

- RENAULT, NISSAN, VALEO, JAGUAR, FORD...

- Experimental modal analysis, identification of vibration performance of an : COGEMA Logistics...
equipment or of a full system (aircraft for instance) in order to tune Finished
Element models (hammering excitation/Ping Test, shakers or actuators). : FENWICK, PACKARD BELL, HONDA, GENERAL

o - I . . ELECTRIC, YAMAHA...
- Test customizations : definition of qualification vibration and shock tests

programs, from the measurements of the real environment and the
comparison with standards, tests levels hardening.

- On-board Measurements : measurements on equipment in real
conditions, when running for railways, automotive, defense or when flying
for aircrafts.

- Acoustic Measurements : characterization of equipment or environment, in
laboratory or on site, measurement of acoustic pressure, acoustic power in
semi-anechoic chamber, decibel measurement...

- Physical, static or dynamic measurements : on site or in laboratory,
vibrations and shocks measurements, strength measurements, physical
strains (extensométrie), pressure, weighing and measurements of gravity
centers, flagstone vibrations measurements...

- Physical magnitudes measured : acceleration, speed, movement, strain,
force, acoustic pressure, pressure, temperature...

- Treatment of signal and date analysis : time, frequency, time-frequency,
statistic analysis and processing.




- Vérification et validation de la tenue mécanique d'un équipement
soumis a un chargement statique, vibratoire, sismique, thermique...

- Prédiction de la durée de vie d’un matériel selon I'algorithme de
Dang Van (calcul de fatigue multiaxiale).

- Identification par corrélation modale (fréquence et déformée) des
écarts entre les modes mesurés et calculés.

- Recalage des paramétres d’un modele calculé pour correspondre
aux mesures

- Extrapolation de données d'essais a des niveaux de sollicitations
ou a des combinaisons de sollicitations non réalisables en essais.

- Pré-dimensionnement et dimensionnement des interfaces
mécaniques entre le moyen d'essai et le matériel testé.

Le service Calculs est habilit¢ a conduire des analyses suivant le
reglement RCC-M (Reégles de Conception et de Construction des
Matériels Mécaniques des filots nucléaires REP) et possede une
reconnaissance d’EDF pour le calcul sismique. Il dispose, outre les
moyens de calculs traditionnels (RDM, formulaires, abaques...) de
logiciels lui permettant d’intervenir dans de nombreux domaines.

La complémentarité existante entre le service Calculs et le service
Conception, pour la fabrication de l'interface mécanique, ou avec le
service Mesures, pour la corrélation et le recalage de modes,
permettant d’assurer un suivi dans I'exécution des prestations tout
en répondant de maniére globale et efficace aux besoins des clients.

EDF — CEA — AREVA — SNECMA — DASSAULT — EADS - DGA -

THALES — SAGEM — ALSTOM - SABWACO - RENAULT

CALCULATIONS

The skills of our Research Department and Calculation Department
within SOPEMEA Group are aimed at customers wishing to carry
out tests that are mainly mechanical or thermo-mechanical oriented.
This department takes part to the projects by pre-sizing and then
validating the mechanical interfaces developed for the test. Thus, it
brings a technical expertise to the project upstream (helping to
define the need) and downstream (management of the tests in our
laboratories).

Its experience in the field of mechanical and thermal, static and
dynamic calculation also leads it to proceed to surveys for the
development and qualification of equipment.

OUR SERVICES

- Control and validation of the mechanical behaviour of the
equipment which is subjected to a static, vibratory, seismic,
thermal... load.

- Prediction of equipment life span according to Dang Van algorithm
(calculation of multi-axis fatigue).

- Identification by modal correlation (frequency and distorted) of the
discrepancies between measured and calculated modes.

- Tuning the parameters of a calculated model to match
measurements.

- Extrapolation of test data at levels of stress or combinations of
stresses for which tests cannot be carried out.

- Pre-sizing and sizing of mechanical interfaces between the test
means and the equipment tested.

OUR ASSETS

The Calculation Department is empowered to carry out analyses
pursuant to RCC-M Rules (Régles de Conception et de
Construction des matériels mécaniques des flots nucléaires REP)
and is EDF-acknowledged for seismic calculation. In addition to
standard means of calculations (RDM, forms, charts...), it has
software to intervene in a large variety of fields.

The existing complementarity between the Calculations Department
and the Design Department to develop mechanical interface, or with
the Measurements Department, for modes correlation and tuning,
makes it possible to follow up the performance of the services while
meeting fully and efficiently our customers’ requirements.
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