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Revised edition of: Fundamental principles of polymeric materials /
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New edition brings classic text up to date with the latest science,
techniques, and applications With its balanced presentation of
polymer chemistry, physics, and engineering applications, the Third
Edition of this classic text continues to instill readers with a solid
understanding of the core concepts underlying polymeric materials.
Both students and instructors have praised the text for its clear
explanations and logical organization. It begins with molecular-level
considerations and then progressively builds the reader's knowledge
with discussions of bulk properties, mechanical behavior, and
processing methods. Following a brief introduction, Fundamental
Principles of Polymeric Materials is divided into four parts: * Part 1:
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Polymer Fundamentals * Part 2: Polymer Synthesis * Part 3:
Polymer Properties * Part 4: Polymer Processing and Performance
Thoroughly Updated and Revised Readers familiar with the previous
edition of this text will find that the organization and style have been
updated with new material to help them grasp key concepts and
discover the latest science, techniques, and applications. For example,
there are new introductory sections on organic functional groups
focusing on the structures found in condensation polymerizations. The
text also features new technigues for polymer analysis, processing, and
microencapsulation as well as emerging technigues such as atom
transfer radical polymerization. At the end of each chapter are
problems-including many that are new to this edition-to test the

reader's grasp of core concepts as they advance through the text. There
are also references leading to the primary literature for further
investigation of individual topics. A classic in its field, this text

enables students in chemistry, chemical engineering, materials science,
and mechanical engineering to fully grasp and apply the fundamentals
of polymeric materials, preparing them for more advanced coursework.
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Chapter 1. Introduction to Defects -- Chapter 2. Introduction to

Solitons -- Chapter 3. Free Energy -- Chapter 4. Dynamics and
Statistical Mechanics -- Chapter 5. Prequel to Defects: Variable
Magnitude of Order -- Chapter 6. Further Issues: Defect
Phase/Orientation, Charge Density, Curvature -- Chapter 7. 2D

Nematic Order, Active Liquid Crystals -- Chapter 8. 3D Polar or

Nematic Order -- Chapter 9. Defects in Crystals -- Chapter 10. 2D
Measuring Surface: Hedgehogs, Skyrmions -- Chapter 11. 3D
Measuring Surface: Hopfions -- Chapter 12. Phases With Regular Arrays
of Defects or Solitons.

This textbook introduces topological defects and solitons at a level
suitable for advanced undergraduates and beginning graduate students
in physics and materials science. It avoids the formal mathematics of
topology, and instead concentrates on the physical properties of these
topological structures. The first half of the book concentrates on
fundamental principles of defects and solitons, and illustrates these
principles with a single example—the xy model for 2D magnetic order.
It begins by defining the concept of a winding number, and uses this
concept to describe the topology of defects (vortices or disclinations)
and solitons (domain walls), carefully identifying the similarities and
differences between these two types of topological structures. It then
goes on to discuss physical properties of defects and solitons,
including free energy, dynamics, statistical mechanics, and coupling
with curvature. It shows how these concepts emerge from a theory with
variable magnitude of order, and hence how topology can be viewed as
an approximation to physics. The second half goes on to explore a
wider range of topological defects and solitons. First, it considers more
complex types of order—2D nematic liquid crystals, 3D magnetic or
liquid-crystal order, 2D or 3D crystalline solids—and shows how each
type of order leads to specific topological structures. Next, it discusses
defects and solitons that are characterized by 2D or 3D measuring
surfaces, not just 1D loops, including hedgehogs, skyrmions, and
hopfions. These structures are more complex, but they can still be
understood using the same fundamental principles. A final chapter
describes the formation of phases with regular arrays of defects or
solitons.



