SpringerBriefs in Applied Sciences
and Technology

Manufacturing and Surface Engineering

Series Editor

Joao Paulo Davim®, Department of Mechanical Engineering, University of Aveiro,
Aveiro, Portugal


https://orcid.org/0000-0002-5659-3111

This series fosters information exchange and discussion on all aspects of
manufacturing and surface engineering for modern industry. This series focuses
on manufacturing with emphasis in machining and forming technologies, including
traditional machining (turning, milling, drilling, etc.), non-traditional machining
(EDM, USM, LAM, etc.), abrasive machining, hard part machining, high speed
machining, high efficiency machining, micromachining, internet-based machining,
metal casting, joining, powder metallurgy, extrusion, forging, rolling, drawing,
sheet metal forming, microforming, hydroforming, thermoforming, incremental
forming, plastics/composites processing, ceramic processing, hybrid processes
(thermal, plasma, chemical and electrical energy assisted methods), etc. The
manufacturability of all materials will be considered, including metals, polymers,
ceramics, composites, biomaterials, nanomaterials, etc. The series covers the full
range of surface engineering aspects such as surface metrology, surface integrity,
contact mechanics, friction and wear, lubrication and lubricants, coatings an surface
treatments, multiscale tribology including biomedical systems and manufacturing
processes. Moreover, the series covers the computational methods and optimization
techniques applied in manufacturing and surface engineering. Contributions to this
book series are welcome on all subjects of manufacturing and surface engineering.
Especially welcome are books that pioneer new research directions, raise new
questions and new possibilities, or examine old problems from a new angle. To
submit a proposal or request further information, please contact Dr. Mayra Castro,
Publishing Editor Applied Sciences, via mayra.castro@springer.com or
Professor J. Paulo Davim, Book Series Editor, via pdavim@ua.pt

More information about this subseries at http://www.springer.com/series/10623


mailto:mayra.castro@springer.com
mailto:pdavim@ua.pt
http://www.springer.com/series/10623

Fredrick Madaraka Mwema -
Esther Titilayo Akinlabi

Fused Deposition Modeling

Strategies for Quality Enhancement

@ Springer



Fredrick Madaraka Mwema Esther Titilayo Akinlabi

Department of Mechanical Engineering Department of Mechanical
Dedan Kimathi University of Technology Engineering Science
Nyeri, Kenya University of Johannesburg

Auckland Park, Johannesburg, South Africa

ISSN 2191-530X ISSN 2191-5318 (electronic)
SpringerBriefs in Applied Sciences and Technology

ISSN 2365-8223 ISSN 2365-8231 (electronic)
Manufacturing and Surface Engineering

ISBN 978-3-030-48258-9 ISBN 978-3-030-48259-6  (eBook)

https://doi.org/10.1007/978-3-030-48259-6

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2020

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, express 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://orcid.org/0000-0001-6116-5587
https://orcid.org/0000-0002-9680-5510
https://doi.org/10.1007/978-3-030-48259-6

Preface

Fused deposition modelling (FDM) is one of the most progressive and advanced
Additive Manufacturing (AM) methods for the modern industry. The method has
proven its suitability as a rapid prototyping technique and for the production of
intricate functional components. However, the process faces two major limitations;
poor surface quality and limited range of materials as it is mostly applicable to
polymer-based raw materials. There are therefore extensive efforts by the AM
researchers to enhance the quality of FDM parts and expand its application in
different fields.

This book contributes to these continued efforts by presenting different strategies
for quality enhancement of the technology. In the book, the terms FDM and 3D
printing have been used interchangeably and they have the same meaning. The
book is presented in four chapters. In Chap. 1, a general introduction to the fused
deposition modelling is presented. A glimpse into different methods of AM tech-
nology, science of FDM and its applications, process parameters and quality aspects
of FDM technology are presented in this chapter. Most importantly, the role of 3D
printing in the fight against Coronavirus disease of 2019 is discussed in Chap. 1. In
Chap. 2, a full factorial approach for the design of experiment (DOE) based on
different levels of print orientation and layer resolution during FDM of PLA simple
samples is presented as a strategy for enhancing both surface finish and micro-
hardness properties. In Chap. 3, a multi-objective optimization approach is pre-
sented as another strategy for quality enhancement of FDM parts using case studies
both from the literature and the experimental work by the authors. Finally, surface
engineering technology is presented as a strategy for enhancing the surface and
functional quality of the FDM parts in Chap. 4.

All the borrowed information such as methods, data and figures have been
acknowledged accordingly inside the text. It is the hope of the authors that the book
will, holistically, contribute towards expanding applications of fused deposition
modelling parts. The book is suitable for engineers, researchers, academics and
industrialists in the 3D printing field.
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