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Context of the research 

activity 

Development of real-time monitoring systems and algorithms to 
evaluate the conditions of different mechanical components of 
railway vehicles. The activity involved the development and 
implementation of an on-board monitoring system that can be 
installed on different types of vehicles without requiring 
structural changes to the bogie or the axle-box. As part of the 
project, an axle-box test bench is available to test the algorithms 
integrated into monitoring system. The activities to be carried 
out in the research activity also concerns the implementation of 
on-line tests to assess the efficiency of the monitoring system 
and the related algorithms. 
Moreover, research activity will include monitoring and 
diagnostics of the braking systems by using a multi-axle test 
bench (1:5 scale) which allows simulating the passage of 4 
railway wheelsets. The test bench is composed by four 
wheelsets that are suspended on the same pair of rollers and 
are connected to a main frame by means of elastic elements. 
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Each axle has an independent braking system. The multi-axle 
test bench allows two types of tests to be carried out: 

- Simulation of the adhesion recovery phenomenon generated 
by the "cleaning" effect due to the frictional forces of the first 
axle that come into contact with a contaminated area of the 
track 

- Experimental testing of wheel slide protection systems (WSP) 
of railway vehicles. These systems, based on the signals 
measured on the entire vehicle (typically 4 axles), cannot be 
tested on the roller-rig where single axle or the two axles of a 
bogie are typically mounted. 

Objectives 

Objectives of the research activity regards the development of a 
monitoring system in order to perform diagnostic on main 
components of a railway bogie. 
In order to reach this objective, the following tasks must be  

− Numerical simulation of the dynamic behavior of railway 
vehicles, considering different operating conditions and 
reproducing different faults (i.e. axle-box, primary and 
secondary suspensions, bogie frame, etc.) 

− Development of real-time monitoring algorithm, 

− Experimental validation of the algorithms by using the test 
benches available in the lab. This activity may require design 
of special tools for the test benches. 

− On-track experimental activity to validate the monitoring 
system in real operating conditions. This task may require to 
design and realize specific components to install the 
monitoring system on the vehicle. 

Skills and competencies 
for the development of 
the activity 

According to the specific topic of the research activity, candidates should 
have a degree in mechanical engineering. Very good knowledge of railway 
area and in particular of railway vehicles dynamics is also required, along 
with specific competences regarding mechanical design. In particular the 
activity will concern the design of specialized railway test benches, which 
requires competencies of mechanical drawing and machine design. 

Other skills which are preferential for the development of the 
research activity are the following: 

• Good knowledge of programming languages (Matlab, C)

• Good knowledge of experimental mechanics.

Both the examination of the curricula and the oral interview will be aimed 
at assessing the potential of the candidates to develop an innovative 
research activity leading to outstanding scientific accomplishments. 




