
MARA INSTITUTE OF TECHNOLOGY 
4 0 4 5 0 SHAH ALAM 

SELANGOR 

SCHOOL OF MECHANICAL ENGINEERING 

FINAL YEAR PROJECT REPORT 
DIPLOMA IN 

MECHANICAL ENGINEERING 

TOPIC: 

DESIGN OF A PRODUCT BY 
COLD FORGING 

PREPAREDBY: 

DANEIL AWAN 
93593582 

JALANl EMBIK 
93073804 

ROYHANNIS 
93079100 

JULY 1997 
ADVISOR:DR.P.N.RAO 



ACKNOWLEDGEMENTS 

It is always amazing how many people are involved directly in the writing of a 

book. Each one plays an important role in moving it toward completion, and/or keeping 

the authors alive in the process. Assistance comes from some of the most unusual 

avenues, and the most unique people. 

Our thanks go to the folks at ITM. During the course of this book, it's possible 

that every person there was involved in one way or another. We would like to extend a 

special thanks to those patience, endurance, and assistance were essential to completing 

this book: 

1. Dr. Tariq Mahmood 

2. Professor P. N. Rao 

3. Prof. Dr. Ir. Abd. Ghani Ujang 

4. Panels 

We are fortunate to have a number of gifted friends, who are also easy, and 

willing to lend their special talents to others. Abdul Halim b. Othman and Muazir 

bin Shakri are two such people. The measure of friends is that they are available, 

supportive, and provide humor when life gets 'special' and everything you touch 

(and many of the things you don't touch) goes wrong. With Azali and Johari as 

friends, there will always be a few things right with the world. 



TABLE OF CONTENTS PAGES 

Approval sheet i 
Acknowledgements ii 
Table of contents iii 

INTRODUCTION 
Introduction 1 
The process 3 
Requirement 3 
Cold forging of steel 4 
Factors to be considered 4 
When should cold extrusion be considered? 4 
Principle to observe 5 

. Which grade should be used 6 

DESIGN FOR PRODUCT BY COLD FORGING 
Designing for cold extrusion 8 
Tight tolerances-Yes or No? 10 
Heights are a problem 10 
Angles and corners 12 
Tolerances for forward extrusion 15 
Lengths can be difficult 16 
Angles and corners again 16 

COLD FORGING OF STEELS 
Cold forming and extrusion of steel 20 
Basic cold forming operations 22 
Product design for cold forging 24 
The cold forging process 28 

- Properties of cold forging 33 
Dimension of semi-finished forging 34 

COLD EXTRUSION FROM THE PRACTICAL SIDE 
Cold extrusion from the practical side 38 
Selecting a steel 38 
Hot rolled or cold drawn bar? 39 
High reduction shorten tool life 41 
Designing punches 43 
Three piece dies are recommended 45 

PARTS DESIGN AND APPLICATIONS 
Use of nomogram for backward extrusion 47 
Use of nomogram for forward extrusion 48 
Piercing 49 



DESIGN OF A PRODUCT BY COLD FORGING 1 

INTRODUCTION 

Cold extrusion is a special type of forging process wherein cold metal is forced to 

flow plastically under compressive force into a variety of shapes. These shapes are 

usually axisymmetric with relatively small nonsymmetrical features, and unlike 

impression die forging, the process does not generate flash. 

The terms " cold forging " and " cold extrusion " are often used inter changeable 

and refer to well-known forming operations such as extrusion, upsetting or heading, 

coining, ironing and swaging. These operations are usually performed in mechanical or 

hydraulic presses, several forming steps are used to produce a final part of relatively 

complex geometry, starting with a slug or billet of simple shape. Through a combination 

of these techniques, a very large number of parts can be produced. 

In warm forging, the billet is heated to temperatures below the recrystallization 

temperature, for example up to 700°c to 800°c for steels, in order to lower the flow stress 

and the forging pressures. In cold forging , the billet or the slug is at room temperature 

when deformation starts. 

Cold and warm forging are extremely important and economical processes, 

especially for producing round or nearly round parts in large quantities. Some of the 

advantages provided by these processes are : 

(i) High production rate 

(ii) Excellent dimensional tolerances and surface finish for forged parts, 

(iii) Significant savings in material and machining. 
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(iv) Higher tensile strengths in the forged part than in the original material, because of 

strain hardening, 

(v) Favorable grain flow to improve strength. 

By far the largest area of application of cold and warm forging is the automobile 

industry. However, cold forged parts are also used in manufacturing bicycles, 

motorcycles, farm machinery, off-highway, equipment, and nuts and bolts. In the cold 

forging, process development and die costs are relatively high. Therefore, cold is, in 

general, a high production volume process. The weights of parts produced by cold 

forging range from five grams to fifty kilograms. As a general rule, the economic 

minimum production volume depends on part weight. 


