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Visualizzazione della distribuzione di temperatura superficiale di un circuito
elettronico, ottenuta mediante tecnica termografica.

Visualization of the surface temperature distribution  of an electronic circuit by
means of infrared thermography

Applicazione del Software Ramsete
alla caratterizzazione acustica di un
ambiente industriale.

Application of Ramsete Software to
the acoustical characterization of
industrial building.

The research activity is mainly focused
on:
Heat exchangers’ performance:
1) corrugated walls; 2) Newtonian and
non- Newtonian fluids; 3) compact
heat exchangers.
Parameters estimation:
1) determination of the rheological
behaviour and of the thermal proper-
ties of fluids; 2) estimation of the
convection heat transfer coefficient;
3) cooling of hot surfaces by evapora-
tion of drops and sprays.
Applied acoustics:
1) sound propagation both in indoor
and outdoor environment (industrial
buildings, theatres, auditoria, residen-
tial buildings); 2) acoustical virtual
reality systems; 3) acoustical character-
ization of car cockpits; 4) estimation
of materials acoustical properties.

Laboratories:
It is available an experimental labora-
tory equipped with the main scientific
instrumentation for measurements in
the field of fluid flow, heat transfer
and acoustics.
Numerical codes specific on the subjects
of heat transfer, fluid flow and applied
acoustic are also available.
Within the laboratory it is possible to
perform most of the typical measure-
ments in the field of Applied Physics;
in particular, besides the above refer-
enced experimental activity:
• Determination of the energy losses
in residential and industrial buildings;
• Measure of the local convection heat
transfer coefficient;
• Measure of environmental parameters
relevant to obtain thermal, acoustical
and visual comfort;

• Performance test of air-conditioning
plants;
• Acoustical characterization of concert
hall, theatres, auditoria, rooms;
• Laboratory and on site measure-
ments of materials acoustical absorp-
tion coefficient;
• On site measurement of  acoustical
insulation and of the sound power
level.

APPLIED PHYSICS
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The researches of the group are related
to the design, implementation and
management of industrial manu-
facturing systems.
Specifically, research areas can be ar-
ranged according to the following
classification framework.

Design and analysis of industrial plants
Researches carried out in this field
mainly concern the design of produc-
tion plants and systems and the eco-
nomic feasibility evaluation.
Specifically, studies are focused on
plant lay out, localization of production
plants, evaluation of environmental
impact, risk analysis and management,
industrial safety, energetic optimization,
industrial quality management.

Industrial plant facilities
Research topics comprise design and
optimization of working conditions for
piping components, devices and sys-

tems, fluid dynamic and thermody-
namic modeling of facilities, reliability
and availability, industrial mainte-
nance, pneumatic conveying systems
for bulk materials.

Logistics and supply chain
management
Researches in this field are related
to the efficient and effective design
and management of flows of goods,
services and related information from
the point of origin to the point of
consumption.
As far as specific research topics are
concerned, they encompass ware-
house design and management, ma-
terial handling and packaging de-
sign, transport systems, intermodal
transportation, inventory manage-
ment, distribution, logistics and cus-
tomer service key performance indica-
tors, techniques and methodologies
supporting logistics activities.

Operation management
Studies in the field of the operation
management are mainly related to
production planning and control, sto-
chastic simulation of production plans
and systems, demand forecasting, op-
timal production scheduling in job
shop and flow shops environments.

Food industry operations and
supply chain management
An active research area is related to
the food industry.
In this field studies have been related
to principles and requirements for
development traceability system in
agrofood industries, food safety,
HACCP, aseptic packaging and filling,
evaporators, optimization of indus-
trial oven for meat and bakeries,
optimization of ripening chambers.
Researches are carried out in close
collaboration with primary food com-
panies and research centers.
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MECHANICAL INDUSTRIAL PLANTS
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Esempio di
simulazione di un

magazzino servito da
trasloelevatore (AS/RS)

con pacchetto AUTOMOD

A simulation model of
an automated storage

retrieval system with
AUTOMOD software
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FLUID MACHINERY AND ENERGY SYSTEMS
A new research field has been recently
introduced, namely control and diag-
nostic, where real time modeling of
automotive engines is developed.

Fluid power
Fluid power research is oriented to
the analysis of hydraulic circuits and
components and supports  compo-
nent design.
The research team develops numerical
and mathematical models for a de-
tailed analysis of hydraulic systems
comprehensive of pumps, distribu-
tors, control valves and other auxiliary
elements.
In detail,  computer modeling includes
positive displacement pumps (like
gear and axial piston pumps), direc-
tionally controlled servo-valves and
hydraulic flow and pressure control
valves.
The simulation codes are supported
with sets of laboratory tests carried
out  in the frame of the cooperation
between the Department and a lead-
ing industry in the field.

The cultural area of Fluid Machinery
and Energy Systems includes primary
energy conversion, turbomachines,
positive displacement machines and
cogeneration (combined heat and
power) . A special concern is devoted
to energy saving and environmental
impact.
The main research activities of  this
group are focused in the fields of:
internal combustion engines, fluid
power and on the environmental im-
pact of energy systems.

Internal combustion engines
The research activities in this field are
mainly oriented to automotive appli-
cations.
Computer simulations of the combus-
tion process in both compression ig-
nition and spark ignition engines,
computer modeling of Diesel fuel
injection systems have been devel-
oped in the past.
A novel injection pump for small in-
dustrial engines has been designed
and is being tested presently.

These experimental activities, while
performing model validations, allow
for a deeper insight into the problems
encountered during the process of
prototype improvement.
Simulations are oriented to develo-
ping design tools able to help opti-
mizing system steady and dynamic
behavior through the evaluation of
components’ performance, and to
improve noise and vibration control.

Environmental impact of energy
systems
In this field studies are carried out
for environmental impact evaluation
of energy systems. A special concern
is reserved to the emission from
urban traffic; both traffic and emis-
sions simulation models are em-
ployed.
Emission micro-models are develo-
ped that permit the prediction of
pollutants realise based on both
vehicles’ characteristics and driving
patterns.
In cooperation with an international
industrial group the team participate
in the development of non conven-
tional, low environmental  impact,
automotive traction systems.

Concentrazione calcolata del PM10  a Bologna
Soot concentration ( PM10 ) calculated in urban area (Bologna)
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APPLIED MECHANICS

Cinematic and dynamical design
of mechanisms and machines be-
long to the research context of
Applied Mechanics.
Specific areas of interest are mechan-
ical vibrations, mechatronics, robotics
and tribology.
Analysis of vibrations in mechanical
systems and devices plays a significant
role in reducing acoustic noise or
damages, in sake of the efficient be-
havior of a machinery.
Industrial automation is the main area
of interest of the areas of robotics
and mechatronics, through the tools
of functional mechanical design and
by studying the integration of actua-
tors and control devices, either elec-
tronic or electromechanical.
Wear and lubrication are two relevant
topics of tribology: the former involves
problems caused by surface erosion,
which may negatively affect the per-
formance of machines, while the latter
embraces the science of reducing
energy losses caused by friction.

Theoretical, experimental and numer-
ical methods can be used in all these
scientific areas.
Research interests of the Applied
Mechanics group are mostly ad-
dressed to the following contents.

Analysis of the run-time behavior
of elastomeric lip seals.
This problem is approached by means
of experimental tests, by theoretical
models and by numerical method
such as the finite element analysis.
Also the mechanical performance of
non-conventional materials, as well
as vibration and lubrication analysis,
are taken into account in this research
area.

Mechanisms and systems for au-
tomatic devices. This is a relevant
topic, specifically embedded in the
industrial context of the area sur-
rounding Parma, where several facto-
ries work in the field of packaging
and industrial plants. Most efforts of

such research activity is aimed at the
cinematic and dynamical optimization
of devices for automatic machinery,
especially by means of adequate mo-
tion laws. Physical tests are performed
in order to validate studies which can
be developed either through theoret-
ical models, either by developing spe-
cific software.

Vibration of mechanical devices.
Modal shapes and natural frequencies
can be obtained by adopting experi-
mental or theoretical methods.
The Department exploits various in-
struments which can be used to carry
on a complete modal analysis, as well
as to analyze the dynamic behavior
of such devices while being in use.

Robotics. An high degree of flexible
automation can be obtained by
adopting modern design methods
and by choosing proper actuating
devices: these topics are addressed
in this area.
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Laboratory

A recent laboratory for researches about lubrication currently available:
some experimental devices can perform physical tests on elastomeric
seals. Another laboratory, designed for numerical simulations and
analyses, features three UNIX workstations and a PC, both for finite
element analysis (I-DEAS Design, Abaqus, Algor) and multi-body analysis
(ADAMS).
The Applied Mechanics group owns some labs for experimental test
and for numerical simulations. In detail, a laboratory for vibration
analysis is available, exploiting a multi-channel measuring system for
the acquisition of dynamical data and a workstation featuring the
CADA-X software by LMS.

Banco per prove sperimentali di lubrificazione.
Lubrication measuring machine.

Banco per prove sperimentali di usura.
Fatigue measuring machine.
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The activity of the Machine Design
(MD) group addresses the design and
development of mechanical compo-
nents and systems in different indus-
tries. The on-going activities can be
divided in two main branches:

Mechanical design and Compu-
ter Aided Engineering (CAE)
• Optimization of design concepts
and solutions in different industries
with special reference to structural
integrity;
• Design of fiber reinforced composite
laminate structures;
• Design of innovative equipment for
testing materials and components;
• Design of polymer parts supported
by injection molding process simula-
tion tools.

Mechanical behavior of con-
struction materials
• Determination of the relationships
among material microstructure, me-
chanical properties and damage
mechanisms by a combination of ex-
periments and finite element mode-
ling, (Fig.1);
• Fundamentals of the fatigue phe-
nomenon in metallic materials and
its industrial impact;

• Constitutive laws of elastomers and
their behavior in fatigue, fracture and
wear;
• Fracture toughness and fatigue
crack growth in metal-matrix compos-
ites and and joints obtained by inno-
vative technologies;
• Fatigue design of adhesive bonded
joints using fracture mechanics, (Fig. 2)

LABORATORIES
The MD group has an active material
testing laboratory.
The equipment includes:
• an MTS computer-controlled servo-
hydraulic dynamic testing machine,
• an Amsler vibrophore for high fre-
quency fatigue testing,
• a rotating bending fatigue machine,
a biaxial machine for testing elastom-
ers in a controlled environment,
• a special fatigue-fracture testing
machine for rubber compounds,
• a block-on-ring tribometer for slid-
ing friction and wear characterization,
• a blade abrader for abrasive wear
charactrization of rubber compounds,
several creep machines with ovens
up to 700°C and 1000°C,
• an Instron electro-mechanical testing
machine of compliant materials, i.e.
packaging.

The lab owns also a multichannel
dynamic system for strain gage meas-
urement, an image acquisition system
with CCD camera, PC board and re-
lated software, a system for data
acquisition and elaboration from sen-
sors (strain, displacement, force, tem-
perature etc) within the LabView de-
velopment environment, two He/Ne
lasers, an optical bench and related
equipment for moiré interferometry.
Metallograpy, material damage char-
acterization and failure analysis are
conducted using optical microscopy,
stereomicroscopy and a scanning
electron microscope.
The MD group has a computational
lab with PCs equipped with CAE soft-
ware tools such as ABAQUS (HKS
Inc.), FEMAP, (SDRC Inc.), TMConcept
Expert System for Molding (Plas-
tics&Computer).

Personale
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- Professore Ordinario
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Fig. 2
Monitoring fatigue tests

of adhesive bonded
joints. View of the

testing machine and
detail of the bonded
joint with sensors for
the determination of

local compliance

Fig. 2
 Monitoraggio di prove

di fatica su giunti incollati.
Vista della Macchina
di prova e dettaglio
del giunto incollato,

con i sensori per la
determinazione della

cedevolezza locale.
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WEB SITE

http:// me.unipr.it/-md/
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of HVOF coatings for petrochemical application”, Wear, Vol 250/1-12, 2001, p. 107-113
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Manufacturing technology, processes
and systems addresses the study of
conventional and innovative manufac-
turing processes, covering the topics
of process modelling and testing, proc-
ess planning, scheduling, optimization
and control. Manufacturing equipment
and systems, including machine tools,
and machinery for casting, forming,
assembly, etc., are also addressed, in
terms of their modelling, configuration,
integration in flexible manufacturing
environments, and integration in con-
current engineering scenarios.
The personnel working in the field of
manufacturing technology, processes
and system at the Department of In-
dustrial Engineering Department, Uni-
versity of  Parma, is involved in the
following research activities:
• integrated and flexible automation
of production (CIM, FMS, FAS);
• computer-aided process planning of
manufacturing processes, with partic-
ular attention to machining processes
and assembly and disassembly proc-
esses;
• integration of computer-aided  prod-
uct design and computer-aided process
planning (CAD/CAE/CAPP) in collabo-

electroplating and chemical coatings,
heat treatments, nitriding and case
hardening;
• study and characterization of surface
coatings for industrial, food process-
ing and biomedical applications;
• surface characterization by means
of 3D contact and non-contact rough-
ness measurement instruments, and
by means of micro and nano hardness
measurement instruments;
• study of Total Quality Management
and quality systems, design of exper-
iments (DOE);
• technology innovation research and
technology innovation strategy.

rative environments (concurrent engi-
neering);
• design for manufacturing, with par-
ticular attention to design for machin-
ing, design for assembly and disassem-
bly, design for recycling;
• off-line planning and on-line control
of conventional and innovative man-
ufacturing processes, with particular
reference to milling, high power laser
cutting, high definition plasma cut-
ting of metallic and ceramic materials,
abrasive water jet machining of con-
ventional materials;
• study, synthesis, test and validation
of technological and geometrical adap-
tive control and manufacturing proc-
esses diagnostics;
• modelling, simulation, optimization
and scheduling of automatic assembly,
handling and bottling processes;
• precision manufacturing processes
and micromechanics;
• innovative surface treatments of
industrial and biomedical components:
thermal spray coatings (Plasma Spray,
Flame Spray, Wire Arc Spraying, High
Velocity Oxygen Fuel), vapour phase
thin coatings (Physical Vapour Depo-
sition, Chemical Vapour Deposition),

Caratterizzazione della
topografia tridimensionale
di una superficie: quadro
sinottico delle metodologie
e tecniche di analisi e
manipolazione dei dati
rilevati mediante l'impiego
di sistemi di acquisizione
con contatto e senza
contatto.

Three-dimensional surface
topography characterization:
overview of the main
methodologies and techniques
for analysing and processing
data acquired by means of
contact and non-contact
measurement systems.
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FOOD TECHNOLOGY
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– Professore Ordinario
in Scienze e Tecnologie
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PUBBLICAZIONI

Severini C., Baiano A., Rovere P., Dall’Aglio G. e Massini R. Ital. J.
of Food Science, 14 (3): 225-234, 2002.
Falcone P., Massini R. e Severini C.
5° Congr. It. Sci.Tecnol. Alimenti, Chiriotti Ed., 2002, 428-440.
De Pilli T, Severini C., Fiore A.. e Massini R.
 5° Congr. It. Sci.Tecnol. Alimenti, Chiriotti Ed., 650-656, 2002.
D. Barbanti, F. Papi, G. Parpinello, M. Dalla Rosa
Ind. Alim., vol. XLI, 568-573, 2002.
A. Versari, D. Barbanti, G. Parpinello, S. Galassi.
It. J.Food Sci.,1, vol 14, pp.45-52, 2002.

The research activity of the Food Tech-
nology area is different as a function
of the scientific and technical skills
of the components of the group (two
professors, one PhD student and one
contract researcher) and also depend-
ent on the research project financed
by public and private organisations
and companies.
At present, the main research topics
under study can be summarized as
follows:

1 - Thermal sterilization and
      pasteurization processes

Study of thermal treatments applied
to packed foods as well as to aseptic
technologies.
Modelling and simulation of thermal
processes to find the operative con-
ditions which allow the application
of the required sterilization effect to-
gether with the better cooking value.
Practical tests for scheduling industrial
processes in compliance with FDA
requirements.

2 - Cooking processes of foods

Study of the main cooking processes,
both at industrial and foodservice
level.
Dry air and combined air-steam cook-
ing processes have been extensively
studied by means of integrated data-
logging systems; time-temperature
combinations, wet and dry bulb tem-
perature and foods temperatures have
been used to evaluate cooking meth-
ods and their efficiency.
Foods (bakery products, meats and
vegetables) have been investigated
in terms of water holding capacity,
juiciness and for some other textural
properties, as well as for their sensorial
acceptabi

4 - Quality assurance

Activity of quality assurance ad-
dressed to small-medium enterprises.
Implementation of control charts to
food production and statistical proc-
ess control (SPC); study of quality
changes in foods due to thermal
treatments by means of a kinetic
approach to the main degradative
reactions.
Application to specific industrial ac-
tivities of  the basic and advanced
concepts of food safety and man-
agement tecniques (Haccp method-
ology – Codex Alimentarius); com-
mercial and law requirements of
quality (UNI EN ISO 9004:2000) and
specific requirements for Protected
Food Names (PDO and PGI).

3 - Physical properties of foods

Thanks to our laboratory facilities,
some physical properties of foods
have been widely studied.
Textural properties of foods such as
firmness, cohesiveness, juiciness,
chewiness and their relative changes
are quantified by means of an auto-
matic texture analyser on a wide
number of solid and semi-solid foods.
Visible structure modifications are
evaluated and objectivated through
video analysis.
The study of the physical properties
of foods is carried out under two
different experimental pathways: in-
strumental and sensory analysis. From
the results of the the two methodol-
ogies, the correlation between instru-
mental and sensory data may be
found, thus giving a more complete
information about products’ quality
characteristics.

Analizzatore di struttura per alimenti

Texture analyzer

Esempio di profili di consistenza di due
diversi campioni di carne
Example of a texture profile of two
different meat sample



dium-sized-firms, based on the use
of factor analysis, multiple regres-
sion and structural equation mod-
elling.
• the adoption and implementa-
tion among small and medium-
sized firms operating in the food
industry of world-class manage-
ment control systems based on
advanced techniques such as just-
in-time costing, quality and target
costing.

Supply chain management.

Major topics in this area include:
• the deployment of lean supply
models with a view of both
operational tools and organi-
zational structures;
• the development of multi-
attribute approaches to the faci-
lity location problem and supplier
selection using the AHP, principal
component analysis and linear
programming;
• the analysis of the benefits and
pitfalls associated with the im-
plementation of ERP and MRPII
systems.

Economics of innovation and
technology management.

Major topics in this area include:
• analytical approaches to compe-
tence analysis in science-based
firms, with a view to health care
and biotechnology industries;

ECONOMICS AND MANAGEMENT ENGINEERING

• motivation, committment, job
satisfaction, reward systems and
career routes for R&D profes-
sionals;
• the relationships between the
responsibilities of suppliers in
product development, innovative
capabilities and performances.
• operational mechanisms and
organizational models for science
parks and technology addressing
technology transfer obiectives,
with an view to defining metho-
dologies of effectiveness asses-
sment;
• private and venture capital for
funding high-tech enterprises
in early and expansion stages.

Safety, risk and environmental
management.

Major topics in this area include:
• ISO 14001 implementation and
EMAS systems;
• Product stewardship cham-
pioning and stakeholders' in-
fluence;
• Crisis and risk management.

Research within the Management
Engineering Group is multifaceted
and reflects a faculty with diverse
interests in both theoretical and
applied work.
Major grants have been obtained
from the EU as well as from local
industry involved in manufacturing
and operations management appli-
cations, and in technology mana-
gement projects.
More specifically, most of research
work is being carried out in the
following areas:

Operations management

The main topics covered include:
• the development of multi-
attribute methodologies for the
assessment and evaluation of inve-
stments in industrial robots, pro-
duction lines and rapid proto-
typing apparatuses based on the
use of data envelopment analysis,
fuzzy logic, analytic hierarchy pro-
cess and discrete events simula-
tion;
• the investigation of the percei-
ved strategic relevance of different
dimensions of manufacturing flexi-
bility. This objective was reached
through a questionnaire survey
and the use of clustering analysis
and discr iminant analys i s ;
• the identification of succes
factors in the implementation of
Material Requirements Planning
Techniques within small and me-
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Laboratorio Cad Gestionale
CAD management laboratory


