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Preface
Computers today, are very versatile and powerful tool in the hands of design engineer – A

tool to design, draft, model, analyze, simulate, and manufacture. The use of computer is not
only helpful to design but also in the manufacture of good quality products development in
the field of CAD/CAM/CIM are taking place continuously.

I am glad to present the book entitled, CAD/CAM/CIM to the engineering students of
RGPV University, Bhopal. In this book we have attempted to present a balance mix of theory
and practice. The aim of this book is to introduce the subject computing as an aid to design
and manufacture and to take the readers from the basics of CAD/CAM/CIM application in
real engineering design and manufacturing.

During long experience of teaching, the authors have observed that the students face
difficulty in understanding clearly the basic principle, fundamental concept, and theory
without adequate examples along with text.

The book is written in a simple and easy to follow language, So that even an average
student can grasp the subject by self study. At the end of each chapter theoretical questions
and unsolved numerical problems are given for students to solve them.

The book is intended for the undergraduate students of engineering and professionals,
who are interested in the subject and its application to design and manufacturing.

The book is divided in six parts containing 44 chapters. All the topics contained in the
chapters are explained with illustrative examples. Chapter 1 introduces the information
required for manufacturing organizations, production planning systems, business
forecasting, material requirement planning, aggregate production planning and concurrent
engineering. These texts are well covered in the chapters 2-9.

Part 2 and 3 covers the CAD/CAM computer graphics, standards, and geometric
modeling. Coordinate system, computer data management, CAD data standardization, and
drawing data exchange formats are explained in detail in the chapters 10-17.Geometric
modeling, constructive solid geometry, surface representation, polynomial curve fitting and
rapid prototyping are demonstrated and discussed in the chapters 18-26.

Part 4 Introduces NC, CNC and DNC systems, part programming methods, G-codes, M-
codes, ATC pallets, and machining time estimation are discussed very well in the chapters
27-32 while adaptive, sequence control and PLC explained in the chapters 33-35.

Part 5 Deals with Group technology, concept of part family and coding systems in the
chapters 36-37. Flexible manufacturing covers material handling, AGV, robots, and
computer aided process planning in the chapters 38-41

Part 6 Briefly discusses computer integrated manufacturing, product design and product
life cycle management in chapters 42-44.

We have tried to make the book as student friendly as possible. Readers are requested to
send comments and suggestions, which will be taken care of the future editions.

K.C. Jain
Vikas  Gohil
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1.1 HISTORICAL BACKGROUND

The word manufacture is derived from two Latin words manus (hand) and factus (make); the
combination means made by hand. Manufacturing is the process of converting raw materials
into finished goods using labour and machines that meet a customer’s expectations or
specifications.

History of civilization/manufacturing is as old as the civilization itself. Phase I is of
creativity i.e. man’s discovery and invention for materials, processes and products is known as
‘Development of Process’. Phase II: Organizing for mass manufacturing or a production system
so as to organize man, material and equipment for efficient production.

Table 1.1 History of Manufacturing

S. No. Period and its Development of different processes and machines
Historical Name

1. 8000-3000 BC (i) Wood-working, forming, Firing of clay Pottery, Grinding and
(Neolithic Period) Polishing of stone, Spinning and Weaving of textiles, Dyeing of

clothes, etc.
(ii) Metallurgy and Metal-working also began during this period, in

Mesopotamia.
(iii) Copper was probably the first metal to be extracted from ores,

thus smelting was developed as a processing technique.
(iv) Casting technique was developed for copper, as copper can not be

easily hammered.

2. 3500-1500 BC (i) Silver and Tin were discovered. It was also found that copper
(Bronze Age) alloyed with tin and silver produced a more workable metal than

copper alone, known as Bronze. Casting and hammering could
both be used for bronze.

(ii) Iron was also first smelted during this period.
(iii) The temperatures required to reduce iron ore to metal are

significantly higher than for copper, which made furnace
operations more difficult.

3. 1000 BC (Iron Age) (i) Different types of Irons that contains variable percentage of
carbon.

(ii) Heating and Quenching techniques.
(iii) Heat treatment of steel.
(iv) The superior properties of steel caused it to succeed in many

applications like, weaponry, agriculture and mechanical devices
etc.
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