
Production &
Industrial Engineering

Manufacturing
Process - I

Comprehensive Theory  
with Solved Examples and Practice Questions

www.madeeasypublications.org



Manufacturing Process - I
Copyright © by MADE EASY Publications Pvt. Ltd.

All rights are reserved. No part of this publication may be 

reproduced, stored in or introduced into a retrieval system, or 

transmitted in any form or by any means (electronic, mechanical, 

photo-copying, recording or otherwise), without the prior written 

permission of the above mentioned publisher of this book.

MADE EASY Publications Pvt. Ltd. has taken due care 

in collecting the data and providing the solutions, before 

publishing this book. Inspite of this, if any inaccuracy or 

printing error occurs then MADE EASY Publications Pvt. 

Ltd.  owes no responsibility. We will be grateful if you could 

point out any such error. Your suggestions will be appreciated.

MADE EASY Publications Pvt. Ltd.
Corporate Office: 44-A/4, Kalu Sarai (Near Hauz Khas Metro

Station), New Delhi-110016  |  Ph. : 9021300500

Email : infomep@madeeasy.in  |  Web : www.madeeasypublications.org

ED
IT

IO
N

S First Edition : 2020

Second Edition : 2021

Third Edition : 2022

Fourth Edition : 2023

Fifth Edition : 2024

Sixth Edition : 2025

Seventh Edition : 2026



CHAPTER 1

Metal Casting������������������������������������������������������������������ 1
1.1	 Casting Terminology................................................................... 2

1.2	 Steps of Making Sand Casting................................................. 2

1.3	 Pattern.............................................................................................. 3

1.4.	 Pattern Allowances...................................................................... 5

1.5	 Pattern Types................................................................................. 8

1.6	 Molding Material and Properties..........................................12

1.7	 Molding Sand Composition...................................................13

1.8	 Types of Moulding Sand..........................................................13

1.9	 Gating System.............................................................................17

1.10	 Top Gate........................................................................................21

1.11	 Bottom Gate.................................................................................21

1.12	 Casting Process...........................................................................26

1.13	 Melting Practices........................................................................33

1.14	 Casting Defects...........................................................................36

	 Student’s Assignments...............................................................49

CHAPTER 2

Welding��������������������������������������������������������������������������� 54
2.1	 Weldability of Metals................................................................56

2.2	 Types of Weld Joints..................................................................57

2.3	 Arc Welding..................................................................................59

2.4	 Electrode.......................................................................................63

2.5	 Gas Metal Arc Welding (GMAW)............................................66

2.6	 Gas Tungsten Arc Welding (GTAW)......................................67

2.7	 Submerged Arc Welding.........................................................68

2.8	 Gas Welding.................................................................................69

2.9	 Resistance Welding....................................................................72

2.10	 Miscellaneous Welding Types................................................76

2.11	 Welding Defects.........................................................................80

	 Student;s Assignments...............................................................91

CHAPTER 3

Metal Forming��������������������������������������������������������������97
3.1	 Classification of Metal Forming............................................98

3.2	 Elastic and Plastic Deformation......................................... 102

3.3	 Rolling......................................................................................... 103

3.4	 Forging....................................................................................... 108

3.5	 Extrusion.................................................................................... 117

3.6	 Wire Drawing............................................................................ 122

3.7	 Tube Drawing........................................................................... 123

3.8	 Press Work................................................................................. 125

3.9	 High Energy Rate Forming Processes.............................. 139

3.10	 Comparison of Various Metal Forming Process........... 143

	 Student’s Assignments............................................................ 155

CHAPTER 4

Powder Processing��������������������������������������������������160
4.1	 Powder Production................................................................. 160

4.2	 Mixing		.............................................................................................. 162

4.3	 Compacting.............................................................................. 162

4.4	 Secondary and Finishing Operations............................... 166

	 Student’s Assignments............................................................ 170

CHAPTER 5

Polymers and Composites������������������������������������173
5.1	 Classification of Plastics........................................................ 173

5.2	 Properties of Plastics............................................................. 174

5.3	 Compounding Material for Plastics.................................. 175

5.4	 Plastic Processing Methods................................................ 176

5.5	 Molding of Composites........................................................ 183

	 Student’s Assignments............................................................ 184

nnnn

iii

Manufacturing Process-I




























