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Mission

The Department promotes and manages teaching and research, 

as well as technology transfer in all fields of Industrial Engineering:

➢ Aerospace Engineering

➢ Chemical and Environmental Engineering

➢ Electrical Engineering

➢ Mechanical Engineering

➢ Material Engineering

➢ Thermomechanical Energy Engineering

An interdisciplinary approach and constant co-operation with 

leading foreign Universities and Research Centres grant high 

international standards in its activities.

DEPARTMENT OF INDUSTRIAL ENGINEERING

20/02/2025 I.Calliari, Cool_Vibes meeting



20/02/2025 I.Calliari, Cool_Vibes meeting



b

t

DII metallurgy group (GRIMP) : People and Expertise 

….From the PRIN form:

The University will take part to the project through the 
Department of Industrial Engineering (DII), where 
competences are available in metallurgy and mechanical 
engineering necessary to the aim of the project.
In particular DII metallurgy group has facilities and  expertise 
to perform proper chemical analysis of the metals….. 
optical  (OM)and electron microscopes (SEM,TEM) for the 
materials characterization, facilities for metallographic 
preparation, hardness, tensile and fatigue resistance 
machine testers in order to measure the mechanical 
properties and XRD….
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GRIMP  Facilities

Metallography 

Samples preparation (cut-off machines, mounting, 

grinding, polishing, electropolishing) 

Optical microscopy (Stereomicroscopes, Metallographic

 microscopes, microhardbess tester)

Microstructural Characterization 

Scanning Electron Microscope (SEM  equipped with EDS and WDS)

Transmission Electron Microscopy (JEOL TEM 200kV) 

Siemens X-ray Difractometer (4 axes) also for stress measurements 

Spectro X-ray Fluorescence Spectrometer

Leco Glow Discharge Spectrometer
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GRIMP Facilities
Corrosion measurements

Potentiostats - Galvanostats

Electrochemical Impedance Spectroscopy

Treataments

Heat treatments in furnaces in air and in controlled atmosphere

Surface treatments by atmospheric plasma

Ultrasound

US generators for leaching of ores.

Residual Stresses characterization

STRESS-X  - Portable Residual Stress Diffractometer

Mechanical Properties

Universal testing machines

Thermo-mechanical simulator Gleeble 3800

Hardness tester 
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Interface analysis of 
additively manufactured 

pure Mo and AISI 304 
building plate

1 2 3
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Adhesion Issues and main Substrate Solutions

SS 

304

Mo

Adhesion 

problem

BD

BD

BD

Large cracks could propagate 

when dilution of Mo on SS304 

→ 40÷50 %

Bad melting in the first 50 

layers

Interface 

analysis was 

performed to 

investigate 

possible origins 

of the failure

The sigma phase 
- impaired the interface strength
- provides a preferential route for 

brittle crack propagationThe interaction of molten Mo 
with the platform materials 
could define the integrity of 

the whole production process

Brittle intermetallic phases ?

→ Compromise the interface
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