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FOREWORD

“Invention of tools to extend the capabilities of their bare hands has been one of the greatest 

advances made by the ancient humans that helped in the progress of civilization. Assembling individual 

tools having different functions into harmonious units called machines which could perform a range 

of complex functions was the next major step that ushered in an industrial society which brought 

unprecedented prosperity to a vast majority of people. Today’s comfortable lifestyles which we so 

take for granted owe not a little to the manufacturing sector that produces not only the goods that are 

indispensable to our existence but also all the machinery that makes those goods. Production Engineering 

is the subject that deals with the techniques of converting a variety of raw materials into useful articles.

Metalworking is one of the oldest professions practised by human beings. From the ancient 

village blacksmithy to the present day robotic controlled automatic manufacturing, production technology 

has made mind boggling advances. Today’s production technologies encompass a breath taking 

range and can satisfactorily address humongous challenges. Be it the fabrication of flawless individual 

components weighing a few hundred tons each such as the bulkheads of fusion reactors or nano-scale 

robots that could propel themselves through the bloodstream of a human being, be it the making of very-

high temperature resistant nose cone of a ballistic missile or the layer-by-layer building-up of millions 

of transistors and other electronic components on a single crystal of silicon to make a VLSI chip of a 

few mm size, today’s technologies have the answers.

Ancient man may have used only a simple stone to make his tools (the flint tools of prehistoric 

man), but the present day engineer has a bewildering variety of materials to work with. Although still 

most preoccupied with the forming of metals and alloys (especially steels) using traditional methods 

such as casting, forging, rolling, extrusion, machining and welding, he has to master the technologies 

required to shape a number of other materials such as ceramics (slip casting, sol-gel processing etc), 

polymeric materials (blow moulding, pultrusion etc), composites (co-extrusion, sintering, polymeric curing 

etc) and electronic materials (photogravuring, CVD, laser processing etc). Even a mere enumeration 

and brief description of the large number of production technologies is a daunting task. But a full 

understanding of these technologies can only come about by a study of the underlying science and 

material behaviour under different conditions of stress, temperature and environment. This latter part 

requires a thorough knowledge of the structure of materials from the atomic scale to the microscopic 

scale and its correlation to the externally observed properties and mechanical behaviour. Further, precise 

mathematical analysis of the response of materials to applied stress, strain rate and temperature is 

a necessary concomitant to a comprehensive description of the production processes. Study of the 

subject of Production Engineering is thus not only useful and practical but also highly exciting and 

rewarding in view of its multidimensional reach and approach.”

Prof. V V Kutumba Rao

Formerly Professor Department of Metallurgical Engineering, IT BHU

Formerly Director, Jawaharlal Nehru Aluminium Research, Design & Development Centre, Nagpur

I heartily acknowledge my best wishes for the publication of the book on “Production Technology” 



by Dr. Swadesh Kumar Singh. He is an accomplished researcher and academician. I have read the 

book. Since I am in India, I know something about the competitive examinations like GATE and UPSC, 

there is a need for  a book which can elucidate concepts and give the appropriate exercises for the 

students who appear for GATE/IES and other competitive exams. From this perspective, concepts are 

aptly presented and are absolutely lucid. Especially, the explanations on ‘Material Science’ and ‘Metal 

Forming’ are extremely impressive. I know him personally and his efforts for the welfare of the students 

are bountiful. My best wishes for his unique contribution to reach the many students who yearn for such 

wonderful compilations. Thank You!

Prof. Narsingh Bahadur Singh, FASM, FSPIE, FOSA, FRSC

University of Maryland, Baltimore County (UMBC), USA



PREFACE

I have great pleasure in writing the book of core subject of Mechanical Engineering viz. Production 

Technology/ Engineering. A thorough understanding of the concepts developed in this book will prepare 

the reader for more advanced course on the subject. The entire syllabus of Production Engineering is 

presented in a simple and lucid style to make it comprehensible to an average student. 

In this book I tried to present the approach not only for competitive examinations like GATE, IES and IAS 

but also for university examinations of JNTU, UPTEC etc. especially on the subjects like Material Science, 

Metrology and Production Processes. I also understood by teaching various categories of students 

that it becomes easy for the students when things are explained by going through the fundamentals. 

So in the present book I tried to explain most of the topics through the basics. The questions which 

already appeared in competitive examinations like GATE, IES and university exams (both subjective 

and objective) are incorporated in each chapter. 

I would like to thank All India Council for Technical Education (AICTE), Department of Science and 

Technology (DST) Govt. of India, Defence Metallurgical Research Laboratory (DMRL) and my present 

place of work GRIET for giving me opportunity to learn and keep in touch with recent advances in the 

production technology either by supporting the research or providing the forum of eminent personalities 

to discuss various technology related issues. 

I would like to express my heartfelt regard and gratitude to my teacher from whom I have learned the 

subject matter and which gave me inspiration to write this book. I thank Mahesh, Apurv, Limbadri, 

Srinivasu, Gangadhar, Swathi and other students of mine for typing, drawing various figures and 

proofreading the text.

Dr. Swadesh Kumar Singh
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