POLITECNICO DI MILANO

PhD in INGEGNERIA MECCANICA / MECHANICAL
ENGINEERING - 41st cycle

THEMATIC Research Field: ADVANCED MODELLING OF TYRE/ROAD NOISE

Monthly net income of PhDscholarship (max 36 months)

In case of a change of the welfare rates during the three-year period, the amount could be modified.

1500.0

Context of the research activity

Motivation and objectives of the research
in this field

According to the EEA Report “Environmental noise in
Europe 2025”, a significant proportion of Europes
population is exposed to transport noise levels that are
harmful to health. The latest estimates show that more
than 20% of the population in Europe is exposed to long-
term noise levels that exceed the thresholds set by the
Environmental Noise Directive. Road traffic is identified as
the dominant source of environmental noise, especially in
densely populated urban areas.

In this context, vehicle noise regulations are becoming
increasingly stringent, especially across Europe, and this
has led to growing R&D investments of the automotive
industry in the field of exterior noise mitigation. Since
tyre/road noise is recognized to be the main contributor at
typical urban and highway driving speeds, tyre
manufacturers are putting a big effort to produce tyres
with improved noise performances and acoustic design is
becoming one of the key elements for the competitiveness
of the tyre industry.

The European Tyre and Rim Technical Organisation
(ETRTO) has highlighted that one of the main regulatory
challenges is the uncertainty in measurements, mainly
due to the variability of test surfaces, and has promoted
the adoption of new standards such as 1ISO 20908, as well
as a revision of test surfaces to improve the accuracy of
testing. In the view of the UNECE Task Force Vehicles’
Sound, the current outdoor test method can be improved
by developing an indoor drum test method, consisting in a
unique and standardized drum surface replicating a
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reference test track, to reduce measurement uncertainties
with better operational efficiency and improved correlation
between test facilities.In addition to regulatory issues, the
challenge of making tyres be more and more silent
requires developing advanced numerical tools to support
the development of future products.

The objective of this PhD project is to provide original
contributions in terms of modelling, simulation and
analysis of tyre/road noise. The research shall focus on
the role of the tyre structural dynamics and of the
excitation caused by road roughness and tread pattern on
the vibration of the tyre surface and on the resulting
radiated sound. The PhD scholarship is awarded by Pirelli
Tyre, within the framework of the Pirelli-PoliMi Joint Labs
agreement.

Methods and techniques that will be
developed and used to carry out the
research

* Finite element simulation of tyre structural dynamics
and sound radiation

» Development of reduced order models and validation
against FEA

* Mode participation analysis

» Outdoor/indoor testing

* Implementation of dedicated signal processing
techniques and algorithms

* Analysis of tread pattern and road roughness

contributions to tyre/road noise
The candidate shall contribute to the development of
advanced modelling and simulation tools. He/she will also
take part in the experimental activities to collect the
necessary data for the advancement of the research, as
well as in the subsequent data processing and analysis.

Educational objectives

The candidate will acquire high-profile skills and will be
working on one of the most significant and challenging
problems in NVH engineering, dealing with both
theoretical and experimental methodologies. He/she will
become an expert in advanced NVH modelling and
experimental testing, including signal processing and
system identification. The candidate is supposed to
provide original contributions to the development and
validation of innovative modelling and simulation tools.
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Future job opportunities are primarily in the automotive
field (especially in NVH area), i.e. R&D departments of
automotive industries (including automobile
manufacturers, tyre manufacturers and vehicle
component suppliers in general).Besides this, job
opportunities comprise national and international

Job opportunities academic and non-academic institutions and
organizations, engaged in research, innovation and
technical development.Employment statistics of PhDs can
be found here:
https://cm.careerservice.polimi.it/en/employment-
statistics/

1 Full Professors

1 Associated Professors
0 Assistant Professors

1 PhD Students

Composition of the research group

Name of the research directors Prof. Roberto Corradi

Contacts

roberto.corradi@polimi.it
For questions about scholarship/support:phd-dmec@polimi.it

Additional support - Financial aid per PhD student per year (gross amount)

Housing - Foreign Students --

Housing - Out-of-town residents --

Scholarship Increase for a period abroad

Amount monthly 750.0 €

By number of months 6

Additional information: educational activity, teaching assistantship, computer availability, desk availability,
any other information

Financial aid is available for all PhD candidates (purchase of study books and materials, funding
for participation in courses, summer schools, workshops and conferences) for a total amount of €
6.114,50. Our candidates are strongly encouraged to spend a research period abroad, joining
high-level research groups in the specific PhD research topic, selected in agreement with the
Supervisor. An increase in the scholarship will be applied for periods up to 6 months (approx. 750
euro/month - net amount). Teaching assistantship: availability of funding in recognition of
supporting teaching activities by the PhD candidate. There are various forms of financial aid for
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activities of support to the teaching practice. The PhD student is encouraged to take part in these
activities, within the limits allowed by the regulations.
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