
Lecture Notes in Mechanical Engineering

Series Editors

Francisco Cavas-Martínez, Departamento de Estructuras, Universidad Politécnica
de Cartagena, Cartagena, Murcia, Spain

Fakher Chaari, National School of Engineers, University of Sfax, Sfax, Tunisia

Francesca di Mare, Institute of Energy Technology, Ruhr-Universität Bochum,
Bochum, Nordrhein-Westfalen, Germany

Francesco Gherardini , Dipartimento di Ingegneria, Università di Modena e
Reggio Emilia, Modena, Italy

Mohamed Haddar, National School of Engineers of Sfax (ENIS), Sfax, Tunisia

Vitalii Ivanov, Department of Manufacturing Engineering, Machines and Tools,
Sumy State University, Sumy, Ukraine

Young W. Kwon, Department of Manufacturing Engineering and Aerospace
Engineering, Graduate School of Engineering and Applied Science, Monterey,
CA, USA

Justyna Trojanowska, Poznan University of Technology, Poznan, Poland

https://orcid.org/0000-0002-9275-4314


Lecture Notes in Mechanical Engineering (LNME) publishes the latest develop-
ments in Mechanical Engineering—quickly, informally and with high quality.
Original research reported in proceedings and post-proceedings represents the core of
LNME. Volumes published in LNME embrace all aspects, subfields and new
challenges of mechanical engineering. Topics in the series include:

• Engineering Design
• Machinery and Machine Elements
• Mechanical Structures and Stress Analysis
• Automotive Engineering
• Engine Technology
• Aerospace Technology and Astronautics
• Nanotechnology and Microengineering
• Control, Robotics, Mechatronics
• MEMS
• Theoretical and Applied Mechanics
• Dynamical Systems, Control
• Fluid Mechanics
• Engineering Thermodynamics, Heat and Mass Transfer
• Manufacturing
• Precision Engineering, Instrumentation, Measurement
• Materials Engineering
• Tribology and Surface Technology

To submit a proposal or request further information, please contact the Springer
Editor of your location:

China: Ms. Ella Zhang at ella.zhang@springer.com
India: Priya Vyas at priya.vyas@springer.com
Rest of Asia, Australia, New Zealand: Swati Meherishi
at swati.meherishi@springer.com
All other countries: Dr. Leontina Di Cecco at Leontina.dicecco@springer.com

To submit a proposal for a monograph, please check our Springer Tracts in
Mechanical Engineering at http://www.springer.com/series/11693 or contact
Leontina.dicecco@springer.com

Indexed by SCOPUS. All books published in the series are submitted for
consideration in Web of Science.

More information about this series at https://link.springer.com/bookseries/11236

mailto:ella.zhang@springer.com
mailto:priya.vyas@springer.com
mailto:swati.meherishi@springer.com
mailto:Leontina.dicecco@springer.com
http://www.springer.com/series/11693
mailto:Leontina.dicecco@springer.com
https://link.springer.com/bookseries/11236


Luigi Carrino · Tullio Tolio
Editors

Selected Topics
in Manufacturing
AITeM Young Researcher Award 2021



Editors
Luigi Carrino
DICMaPI
University of Naples Federico II
Napoli, Italy

Tullio Tolio
Mechanical Engineering Department
Politecnico di Milano
Milano, Italy

ISSN 2195-4356 ISSN 2195-4364 (electronic)
Lecture Notes in Mechanical Engineering
ISBN 978-3-030-82626-0 ISBN 978-3-030-82627-7 (eBook)
https://doi.org/10.1007/978-3-030-82627-7

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature
Switzerland AG 2022
This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse
of illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and
transmission or information storage and retrieval, electronic adaptation, computer software, or by similar
or dissimilar methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or
the editors give a warranty, expressed or implied, with respect to the material contained herein or for any
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

https://doi.org/10.1007/978-3-030-82627-7


Preface

Europe is playing a major role in worldwide manufacturing and has a particularly
good positioning in medium-high-tech products. Manufacturing accounts for 83% of
European export and is therefore vital for the European economy. Italy is the second
major player in European manufacturing after Germany. Recent crises, namely the
financial crisis in 2008 and the pandemic crisis in 2019, have highlighted the impor-
tance of manufacturing as the backbone of European and Italian economies and
have shown that manufacturing is extremely important to guarantee the resilience
of a country. Manufacturing has also important social implications since, on the one
hand, it provides occupation with average wages higher than the service sector and,
on the other hand, can provide all the products for the society of the future both in
normal and in critical times. Indeed, for example, manufacturing is the cornerstone to
supply products needed to overcome health problems, as it has been recently appreci-
ated in the pandemic crisis, and as another example, all the products required to fight
environmental changes which is one of the most important challenges for the future
of the planet. The main idea is that, when big problems are at stake, manufacturing
can provide advanced and highly specialized products in big volumes to really make
the difference. Therefore, manufacturing is the key to the future well-being in our
societies.

In order to remain competitive, manufacturing requires continuous innovation to
maintain technological leadership. Italy, as well as Europe, does not own signif-
icant natural resources, and is based on an advanced society which implies the
centrality of safety at work, the well-being of the employees, strict regulation on
environmental preservation and enhancement. Therefore, worldwide competition is
particularly challenging and needs to be addressed with continuous technological
improvement. Indeed, manufacturing is the sector with the highest growth rate in
efficiency and industry 4.0 is just the last wave in this process. However, efficiency
is not enough, and to guarantee leadership it is necessary to continuously innovate
products,manufacturing processes andmanufacturing systems. Indeed, theEuropean
ambition is to become the world’s most competitive and dynamic knowledge-based
economy.
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vi Preface

In order to go in this direction, it is necessary that basic research and applied
research work hand in hand in order to shorten the period to bring new ideas to
potential application and to be more productive and imaginative. Also research and
innovationneed tobemore andmore connected, in order to guarantee fast exploitation
of new solutions.

In this scenario, AITeM the Italian Manufacturing Association (Associazione
Italiana delle Tecnologie Manifatturiere) has the role of connecting all the manu-
facturing professors and researchers belonging to the scientific sector “ING-IND/16
Manufacturing” (Tecnologie e sistemi di Lavorazione) and creating a continuous
interaction with industry. With its 290 academic members, AITeM connects all the
38 Italian Universities dealing with manufacturing; also, by the same token, it gets
access to a network of manufacturing labs that is by far the widest andmore complete
experimental structure related to manufacturing technologies and systems available
in Italy. This network virtually encompasses all the new and conventional manufac-
turing technologies and manufacturing system applications. Since each researcher
and each lab in the network is connected tomany companies operating in thefield both
as technology providers and technology users, AITeM also represents the strongest
Italian relation between manufacturing companies and academia. Finally, AITeM
academic members teach all the courses on manufacturing in Italy getting access
to and teaching all the cohorts of manufacturing students in Italy. These students
represent the future of Italian manufacturing and guarantee a transfer “by head” to
Italian and foreign companies of the new findings in manufacturing research and
innovation.

The actions of AITeM are based on community building, to strengthen and contin-
uously nurture the relations within the network described before, and interactionwith
industry, to guarantee a smooth and fast transition of new ideas to industry and to
formally define new manufacturing problems on the basis of emerging industrial
needs.

Regarding community building, AITeM organizes every other year a conference
where all the Italian scientists participate to discuss the most recent findings in the
area of manufacturing, and organizes other more focused conferences and work-
shops on specific topics of manufacturing science and technology. Also, it defines
the strategy of evolution of the Italian sector ING-IND/16 with particular emphasis
on the new generations of researchers and professors. Regarding the interaction with
industry, AITeM has three main streams of action. The first one aims at offering short
courses created for companies, where innovative manufacturing topics are presented
both from a theoretical and a practical point of view. These courses are taught by
AITeM members but also involve invited national and international scientists and
company professionals. The second one supports talent scouting and breakthrough
idea generation through an initiative called Manuthon®, which is the first hackathon
devoted to manufacturing. It involves manufacturing students (bachelor, master and
PhD) from all Italian universities to address a set of challenges proposed by compa-
nies. The third one is open innovation, where AITeM gives its scientific support to
define open innovation challenges proposed by the big companies and provides the
scientific support in screening solutions coming from startups and innovative SMEs.
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All the described instruments are used by the AITeM “Sections” to foster
the collaboration between companies and academia. Sections are communities of
academic and industrial specialists dealing with a specific cutting-edge manufac-
turing topic, and each Section has an academic and an industrial chairperson. Within
a Section, new courses are generated, Manuthon® challenges and open innovation
challenges are identified, and new applications and new ideas are discussed in order
to diminish the gap between idea generation and industrial applications. Sections
have a predefined time frame and, at the end of their 2-year cycle, generate a white
paper showing, among other things, the Italian state of play in the specific topic of
the Section.

This book is one of the AITeM actions towards the development of science and its
presentation to a wider public. It collects the best papers produced by young AITeM
members in the area of manufacturing selected by the Editorial Committee and care-
fully reviewed. In particular, this year’s edition contains contributions covering the
areas of additive manufacturing, new processes for new materials, sustainability and
circular economy, manufacturing systems design and operations. This book clearly
shows the nature of AITeM’s approach which is cross-sectoral, deals with the inti-
mate relation between the technologies and the corresponding machines and manu-
facturing systems, and supports the creation of new manufacturing paradigms. The
book provides a snapshot of the vitality of the Italian research community looking
towards the future and a novel contribution to research and innovation.

Naples, Italy
Milan, Italy

Luigi Carrino
President of the Editorial Committee

Tullio A. M. Tolio
President of AITeM
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