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_ Preface

Fundamentals of machine design considers the concepts of design for each element separately
such as shaft, bearing, pulley and gears. Since the number of parts is very large, the book
is divided into two volumes. The language is direct and simple, so that every student can
understand easily. Volume 1 of the book describes the basic knowledge needed for designing
a part. Various types of stresses that appear due to load and the analysis to calculate the size
of a part, which will work satisfactorily, are given. Designs of various types of permanent and
temporary joints like riveted, welded, threaded, cotter etc. and some important parts such as
shafts, keys, couplings, and springs are described.

Volume2hasfourunits; covering design of drives, bearings, I.C. engine parts, and miscellaneous
parts such as clutches, brakes, and pressure vessels.

Unit 1 describes different types of drives. Chapter 1 gives the design of belts and pulleys of
various types. Chapter 2 is on the design of ropes used for large power transmission and
hoisting applications. Chapter 3 describes the design of chain drives. One of the important
methods of transmitting power is using gears and is discussed in detail. Chapter 4 describes
the fundamentals of the gear design. Various types of gears such as spur, helical, bevel, and
worm are described separately in chapters S to 8. Design of gear boxes using gear trains and
epicyclic gears is explained in Chapter 9.

Unit 2 gives the design of two important types of bearings used in many applications. Design
of slide bearings is given in Chapter 10 and rolling element bearings in Chapter 11.

Unit 3 is on the design of I.C. engine parts. Each important part is described as a separate
chapter. Chapter 12 is on the design of cylinder, Chapter 13 on piston, Chapter 14 on
connecting rod, and Chapter 15 on crank shaft. These engines require valves to control flow
of air and exhaust. All parts in valve gear mechanism such as cam, its follower, push rod, rocker
arm, and valves are described in Chapter 16. There is large variation in torque in these engines
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and hence to reduce the fluctuations in speed, flywheels are required, which are described in
Chapter 17.

Unit 4 describes miscellaneous parts in three chapters. Chapter 18 is on the design of various
types of clutches, Chapter 19 on the design of various types of brakes, and the last Chapter 20
is on the design of pressure vessels.

Pedagogical features of the book are excellent. At the beginning of each chapter outcomes are
given, which gives an idea as to what a student is going to learn in that chapter. Every effort
has been made to explain the theory with figures. This volume contains 289 figures. To make
the book more illustrative, 122 license-free pictures are given from the internet. Students face
alot of difficulty in solving design problems; hence a large number of 158 solved examples are
given.

Atthe end of each chapter a summary is given for quick revision of the course and formulas at
the time of examination. Each chapter is followed by theory questions. To practice for quiz type
questions, 216 multiple choice questions have been given. To practice the design problems,
180 unsolved problems with the answers are given. Solution to the unsolved examples shall be
put in the solution manual on the internet in due course of time.

Competition examinations questions of past 3—4 years from Engineering services examinations
and GATE examinations are given at the end of the chapters to help students preparing for
such examinations.

After successful completion of the course, the student shall be able to understand the
design process with all stresses on it and shall be able to find a size for its satisfactory working.
The mastering of the course is a precondition for a successful design.

Audience: This book can be easily recommended as a textbook on the subject of Machine
Design for undergraduate students. The book can also be used by practising engineers,
students appearing for competition examinations, and for graduate admission tests.

Although every effort is made to minimize the errors, but still a human being is likely
to commit mistakes. Also, there is always a possibility of improving the book. Any errors,
omissions, or suggestions for the improvement of the book may please be written to the
publisher or email to the email address of the author at ajeet41@yahoo.com.
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