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The University of Mans deplays its scientific ex-
pertise in areas like materials sciences and engi-
neering, new technology applications in the arts
and media, hioscience... Most of the research at
UMONS is arganized in 10 institutes which cover:
New Arts and Media Technaologies ([NUMEDIART],
Biosciences [BIOSCIENCES), Information Tech-
nologies and Informatics (INFORTECH), Lan-
guage Sciences and Engineering [LANGUAGE),
Materials Sciences and Engineering (MATERIALS],
Risk Management Sciences [RISKS], Complex
Systems (COMPLEXYS], Energy (ENERGY], Health
Sciences and Technologies (HEALTH]), Human and
Organizational Research and Development [(HU-
MANGRG].

The university maintains many fruitful exchang-
es with its Multitel, Materia Nova and INISMA re-
search centres and with the spin-offs and start-
ups which gravitate around it.

UMONS is active in many scientific disciplines
related to Aeronautics and Space research de-
velopment: Materials and Production technology,
Fluids Mechanics and Thermal Engineering, Reli-
ability and Maintenance, Surface treatment.

In order to meet the needs of the industrial sec-
tor UMONS participates in several joint Research
projects with private firms.

Materials and Production technaology
Fluids Mechanics and Thermal Engineering
Reliability and maintenance

Surface treatment

UMONS

UMONS develops an expertise in the field of man-
ufacturing processes. Specific research projects
address design of closed mold compasite parts for
aircrafts or simulation of high-speed machining.

Other topics to be mentioned are the design of
piezoelectric maotars to provide a gain in weight
and caontral in space applications, the gained
experience in additive manufacturing methods
such as EBM, the development of reinforced
high temperature thermoplastic and thermaoset
resins, and the design of power electronic motor
drives.

UMONS has some praojects related to the man-
ufacturing of composites parts for aircraft ap-
plications by a specific process, Resin Transfer
Malding, which caonsists in injecting some resin
in a closed moald filled by a fibrous reinforcement

Keywards: Resin transfer Molding, Piezoelectric
actuators, Virtual manufacturing, Compaosite
Materials, Additive Manufacturing, Thermoplas-
tic and Thermoset resins, dc-dc converter, wide
bandgap components.



UMONS research efforts concentrate on the study
and simulation of any type of flow. Research is
mainly carried out with advanced CFD (Computer
Fluid Dynamics] software. Numerical simulation
methaods far radiant transfer in absarhing media
are also developed in UMONS as well as combus-
tion gases special properties modeling.

In particular: Modeling, development and simu-
lation in Computation Fluid Dynamics (CFD] for
aeronautical, turbomachinery and multiphysi-
cal applications. The main development themes
concern fluid-structure interactions, advanced
preconditioning methods and turbulent tran-
sition maodeling. Applied studies are focused on
design and optimization for flow problems in
facilities or engines (optimization of fans, com-
pressors and turbines, design of separator and
cyclone chambers...]

Keywords: Design and optimization of fan and
turbo-generators blades, modeling and numeri-
cal simulation of high temperature systems, Tur-
bo-alternators cooling

UMONS research activities aim at developing
techniques to improve the safety of mechani-
cal equipment and optimize their maintenance
strategies. UMONS has significant expertise in
structure dynamics, rotating machines, and vi-
bratory solicitations.

Past and current research activities include: ex-
perimental maodal analysis and finite element
model updating, identification of input forces hy
inverse methods, vibration testing and finite el-
ement maodeling of electronic boards embarked
an spatial vehicles, equivalence criteria between
vibration tests, analysis and modeling of pyro-
shocks, prediction of ground vibrations induced
by railway vehicles.

Keywaords: Diagnosis of vibration problems, Es-
timation of the residual lifetime of equipment,
Optimization of maintenance palicies, Predictive
maintenance of electromechanical devices, Py-
rotechnical shocks on electronic spatial devices

Materials performances depend on the proper-
ties of their surface and on the interactions of
the latter with the surrounding media. Madifying
a surface or introducing surface layers contrib-
ute to optimizing materials properties or make
new properties appear (self-healing, corrosion
resistance, wetting, absorption, friction and wear,
optics, viscosity, etc.]. UMONS research activities
focus an this.

UMONS is also specialized in the study of surfac-
es and interfaces: with the structural, electronic,
and optical properties (OLEDs and organic solar
cells), thin film deposit (plasma technology) and
surface analysis (depth profiling and elemental
compasition).

Keywaords: Plasma surface treatments, thin or-
ganic coating, Surface functionalization, Corro-
sion resistance, Surface and interface charac-
terization, Chemical Sensors, Electrachemistry of
functional coatings, texturing surface
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