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Preface

The progress in the field of composite materials has been given for many profes-
sionals from the chemical, materials, mechanical and manufacturing engineering,
and other scientific areas.

In the present days, the development of new and advanced composite manu-
facturing processes has allowed the manufacture of innovative products with high
quality from the technological and structural performance points of view. These
products are being made by several industries such as automotive, marine, aero-
space, sports, and products.

In the majority, they are manufactured by the liquid molding process, with
special reference to resin transfer molding (RTM) process. In fact, this technique
has gained the preference because it offers several advantages in terms of high
surface finish quality and good mechanical properties to the manufactured products.

Despite the importance, unfortunately, this topic has been shortly discussed in
textbooks available in the literature, which provides a gap for new academic books
aimed at this issue. In this sense, this book is intended to provide valuable infor-
mation about polymer composite manufacturing with emphasis in liquid molding
processes and the resin transfer molding (RTM) technique. In this document,
emerging topics related to foundations, engineering applications, advanced mod-
eling, and experiments of the RTM process are presented and discussed.

For many years, we have the enormous pleasure of working with various tal-
ented researchers including our current and former students (undergraduate, grad-
uate, and postgraduate levels), in the theme “composite manufacturing.” Then, the
intention of this book is to document our research progress at this field.

The book contains five chapters about composite materials manufacturing with
particular reference to RTM process. Following the steps of the book, in Chap. 1, an
introduction is given to the polymer composite reinforced with fiber, and the
motivation to study the liquid composite molding process. Chapter 2 is devoted
specially to the resin transfer molding technique. The main issues, including
foundations, processing stages, process control, advantages and disadvantages
associated with the use of the RTM technique and application at different areas, are
presented and discussed. The experimental techniques that have been developed by
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our research group related to resin transfer molding are presented in Chap. 3. Two
important topics related to the RTM process are presented: rectilinear and radial
infiltration processes, with or without fillers (reinforcements). Chapter 4 presents a
comprehensive and rigorous analysis about fluid flow in porous media with par-
ticular emphasis to RTM process. In this chapter, different approaches (analytical
and numerical) for description of air and resin flow in fibrous media are given. An
advanced mathematical modeling is proposed which includes different effects of
process parameters such as injection pressure, fluid viscosity, porous media per-
meability and porosity, and mold geometry. In Chap. 5, we present our conclusions
about the different chapters' content and the main results present in them. The idea
is to help professionals, engineers, industrials, and academics involved in this
advanced and interdisciplinary field.

Porto, Portugal João M. P. Q. Delgado
Campina Grande, Brazil Antonio Gilson Barbosa de Lima
Campina Grande, Brazil Mariana Julie do Nascimento Santos
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