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PREFACE

Materials research has become increasingly interdisciplinary, merging
classical experimental techniques with advanced computational tools
and sustainable design approaches. This book, Applied Methodologies for
Materials Processing and Simulation, presents a concise yet diverse collection
of methodologies that are foundational to both academic research and
industrial practice.

The early chapters focus on deposition techniques related to
electroless deposition and electroplating which are widely used for
coating, surface modification, and electronic applications. These
methods offer accessible, scalable solutions for creating functional
surfaces with specific mechanical, electrical, or chemical properties. This
is followed by Chemical Vapor Deposition (CVD), a high-precision
technique essential for fabricating thin films and coatings in high-
performance environments such as semiconductors and aerospace.

Shifting toward bio-based and sustainable materials, the book
discusses natural fiber reinforced polymer composites, highlighting their
processing, structural advantages, and growing role in lightweight and
eco-friendly engineering applications. In the latter chapters, we embrace
the digital transformation in materials research. Deep Neural Networks
(DNNs) are introduced as powerful tools for pattern recognition,
property prediction, and materials informatics which enabling data-
driven decisions in material design and process optimization. Finally,
Finite Element Modeling (FEM) is presented as a robust simulation
method for understanding complex mechanical behavior, validating

experimental results, and accelerating material development.



x  Preface

Together, these topics reflect the evolving landscape of materials
science—where synthesis, characterization, sustainability, and simulation
converge. This book is intended to support students, researchers, and
engineers in understanding the key methods that drive innovation in the
field today:
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