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Synopsis
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This book consists of statics, kinematics, kinetics, and mechanics of materials.
The main contents of the book include: statics of a particle and of a rigid body, friction,
kinematics of a particle and of a rigid body in plane motion, resultant motion of a
particle, kinetics of a particle and of a rigid body in plane motion, mechanical
properties of materials, axial tension and compression of bars, torsion of shafts,
bending of beams, stress analysis and theories of strength, combined loadings, and
stability of columns.

The book can be used as an English, Chinese, or bilingual textbook of engineering
mechanics for the student majoring in aeronautical, mechanical, civil, and hydraulic
engineering.
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Preface

1. Objectives

Engineering mechanics is a required subject for the student majoring in aeronautical,
mechanical, civil, and hydraulic engineering and usually taught during the sophomore year.
This book is intended to provide the student with the theory and application of engineering
mechanics. It mainly includes theoretical mechanics and mechanics of materials; the former
consisting of the first 10 chapters is devoted to the equilibrium and motion of bodies subjected
to the action of forces, while the latter covering the other 10 chapters contributes to the
analysis and design of structural members subjected to tension/compression, torsion, bending,
and combined loadings.

2. Features

The book is written by using English and Chinese, respectively; the English part of the
book can be used as an English textbook of engineering mechanics, while the Chinese part can
be used as a Chinese textbook of engineering mechanics.

The study of engineering mechanics is based on the understanding of concepts and the
use of principles. Examples are thus presented in the text in order to illustrate how these
concepts and principles can be used in practical situation.

Problem solving is of vital importance in the learning process of engineering mechanics.
Hence problems for homework assignments are offered at the end of each chapter.

The International System of Units is utilized in the entire book, and the National Standard
of China is used as the design specification.

3. Contents

Engineering mechanics consists of statics, kinematics, kinetics, and mechanics of
materials; Statics is the study of bodies at rest or in equilibrium, kinematics deals with the
geometry of the motion without regard to the forces acting on bodies, kinetics is with the
relation between the motion of bodies and the forces acting on bodies, and mechanics of
materials is to study the ability of structures and machines to resist failure.

The book is organized into twenty chapters and five appendixes. Chapter 1 is an
introduction to the fundamental concepts and general principles of theoretical mechanics.
Chapter 2 discusses the resultant and equilibrium of concurrent forces acting on a particle. In
Chapter 3 the reduction and equivalence of a force system acting on a rigid body are discussed,



‘i - Engineering Mechanics T.#2 J7%

and in Chapter 4 the equilibrium of a rigid body, as well the internal force of a planar truss, is
considered. The concepts of both sliding friction and rolling resistance are introduced in
Chapter 5. The velocity and acceleration of a particle are analyzed in Chapter 6. Chapter 7
deals with the velocity and acceleration of a rigid body in translation, rotation, and general
plane motion. The resultant motion of a particle is studied in Chapter 8. Chapter 9 and Chapter
10 are on the kinetics of a particle and of a rigid body in plane motion. The fundamental
concepts of mechanics of materials are introduced in Chapter 11. Chapter 12 describes the
mechanical properties of materials subjected to tension or compression. The stress and
deformation are discussed in Chapter 13 for a bar subjected to tension and compression, and in
Chapter 14 for a shaft subjected to torsion, respectively. The internal forces, stresses, and
deformations of a beam in bending are, respectively, dealt with in Chapter 15, 16, and 17. The
plane state of stresses and the failure criteria of materials are presented in Chapter 18. The
stress analysis for a member subjected to combined loadings is considered in Chapter 19. In
Chapter 20, the buckling of a column subjected to a centric compressive load is analyzed.

The concepts of center of gravity, centroid, and mass moment of inertia are introduced in
Appendix I and II, respectively. The geometrical properties of areas and of rolled-steel shapes
are, respectively, presented in Appendix III and IV. The deflections and slopes of
commonly-used beams are listed in Appendix V.

The book can be used as an English, Chinese, or bilingual textbook of engineering
mechanics for the student majoring in aeronautical, mechanical, civil, and hydraulic
engineering,

Kaifu WANG
Nanjing, June 2012
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