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Unit – I

                                         FORGING & EXTRUSION

Q. 2. Differentiate hot and cold forging.   (2007)

Ans. Hot forging- Hot forging is the plastic deformation of metal at a temperature 
above the recrystallization temperature  and strain rate such that recrystallization 
occurs simultaneously with deformation. 

Cold forging - It is done at or near room temperature. Carbon and standard 
alloy steels are most commonly cold forged. 

The primary advantage of hot forging is the material saving achieved & require 

Q. 1. What are the types of forging methods, which are generally used?  (2009)

Ans. Forging process may be grouped under two headings: 

(i)  Open die forging and 

(ii) Closed die forging or impression die forging.

Closed die forging is of three types: 

(i) Drop forging.

(ii) Press forging.

(iii) Machine forging.

Among these forging processes Machine Forging is generally used.

Q. 3. What are the basic rules followed for designing upset forging die (2007)

Or

What are the considerations in upset forging dies design?       (2010)

Ans. - For practical purposes the laws have been translated into series of rules for 
use in forging machine practice. The rules to all diameter stock to be upset.

Rule No. 1. The limit of length of unsupported stock that can be gathered or 
upset in one blow without injurious buckling is not more than 3 times the diameter 
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 Fig.1.1 Rule No.1 

Rule No. 2. Length of stock more than 3 times bar diameter can be successfully 

Fig.1.2 Rule No.2 

Rule No. 3. In an upset requiring more than 3d in length then the diameter of 

of the die can be correspondingly increased. 
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Fig.1.3 Rule No.3 

Q. 4. Explain the operations that are normally employed in forging.

Ans. Basic forging operations.

1. Upsetting - When a piece of stock is worked in such a way that its length is 
shortened and either or both its thickness and width increased, the piece is said to 
be upset and the operation is known as upsetting.

2. Heading - When the upsetting is done in such a way that the section of the 
stock is increased only on one end of the stock, the operation is called heading. 

3. Fullering - It is the operation of reducing the stock between the two ends of 
the stock at a central place, so as to increase its length.

4. Edging - The function of edging or rolling operation is to distribute the 
metal longitudinally by moving metal from the portion of the stock where it is in 

5. Drawing down - Drawing down or “cogging” is an operation similar to 
fullering with the difference that the stock is reduced at only one end instead of at 
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a central place as in fullering. 

6. Bending – This operation is done after the stock has been edged or fullered 
and edged so that the stock is brought into a proper relation with the shape of the 

7. Flattering -

8. Cut-off

9. Piercing

10. Punching 

11. Swaging 

Q. 5. Distinguish clearly between drop forging and press forging process with 
reference to the process and product obtained.    (2007)

Ans.-

needed at each die impression. 

3. Alignment of the two die halves can be more easily maintained in press 
forging than with hammering in drop forgive. 

4. Structural quality of the product is superior in press forging. 

forging.

6. Mechanization of workpiece transfer further increases productivity in press 
forging. 

machining allowances required in press forging. 

8. Die forging pressure are ecologically safer than forging hammers and screw 
presses.

9. Low susceptibility to failure in press forging than the drop forging. 

Q. 6. Why forging is preferred for manufacture of heavy duty parts?    (2008)

Ans.

the contour of the forged part. 
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The main objective of good forging design is to control the lines of metal grain 

Fig. 1.5 Comparison of Grain Flow.

Q. 7. Match the columns:     (2008)

  Process      Product 

  Upset forging     Extrusion of cast Iron 

  Extrusion      bolt head

  Hydrostatic extrusion   connecting rod

  Press forging     Tooth paste type.

Ans.-Process      Product

  Upset forging     Bolt head

  Press forging     Connecting rod.

Q. 8. Discuss machine forging process wrt principles, process, limitations, 
products, and advantages.        (2008)

Ans.- Principle - In machine forging the material is plastically deformed by 
squeeze pressure into the shape provided by the dies in the forging machine. It is 
the forging method which is often selected when certain parts are required with 
an increase volume of metal at the centre or only at one end. The forging machine 
consists of a heavy cast steel body in which its three main components, stationary 
die, moving die and heading tool are properly secured.

Process:-
of the correct size is selected one of its ends heated and stock placed in position 
in the stationary die and pushed forward until it contacts the stock gauge. As the 
lever is pressed down, the moving or gripper die closes against the stationary die 
so that the stock is tightly gripped. At the same time, automatic stock gauge moves 

heading tool against the projecting plastic stock, moving the stock into the cavities 
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moving die and the heading tool start moving back to their original positions, as 

   Fig. 1.6 Machine (upset) forging.

Products - Nuts, bolts, rivets, wood screws, roller and ball bearing balls, gear 

Limitations –

forging machine.  

Advantages –

forging.
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much cheaper as compared to drop forging hammers. 

is needed on forging made by upsetters.

(4) The upsetting process can be automated.

Q. 9. What is the role of lubricant in forging and where it is applied?    (2010)

Ans. The primary function of lubricants in the forging process is to minimize metal 

upon release of the forged metal part from the die. The lubricant formations used 
by forgers have changed considerably over the years to keep up with increasing 
performance demands, as well as to maintain a safe working environment on the 

Q. 10. Describe various types of extrusion processes and their merits and 
demerits.            (2008)

and

Q. 11. Explain extrusion principle and hot and cold extrusion    
processes.            (2009)

and

Q. 12. Explain forward and backward extrusion with their principle, 
advantages, disadvantages and applications.      (2010)

and

Q. 13. Describe the method of forward and backward extrusion. (2007)

Ans. Extrusion Principle -

opening of a die. The metal is subjected to plastic deformation and it undergoes 

upon the shape of the die opening. 

Fig. 1.7 Types of extrusion product
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Types of extrusion -

1. Hot Extrusion

Forward or Direct Extrusion -
in the container. It is pushed by a ram towards the die. The metal is subjected 
to plastic deformation, slides along the walls of the container and is forced to 

used around a mandrel. In some instances, the billet is solid and is pierced by the 

the direction towards the die, the metal is forced out through the annular clearance 

is actuated by a separate hydraulic cylinder from the one which operates the ram 

Backward or Indirect Extrusion - For the production of a solid part, the die 

other end of container being closed by a closure plate.

Fig. 1.8 Hot Extrusion.
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As the ram travels, the die applies pressure on the billet and the deformed metal 

2. Cold Extrusion - 
metals worked possess the plasticity necessary for successful forming without 

simple.

Comparison of forward and Backward Extrusion - 

as the ram moves, the billet must slide or shear at the interface between billet and 
container. These large friction forces must be overcome by very high ram forces, 
which produce very high residual stresses on the container. In the indirect method, 
the billet proper does not move relative to the container, instead the die moves. The 
friction involved is only between the die and container and this is independent of 

Q. 14. What are the limitations of open Die forging?

Ans. Limitation of Open Die Forging are. 

dimensions.

(ii) Restricted to short run production. 

(iii) Poor material Utilization. 

(iv) Restricted to simple shapes. 

(vi) Absolute need for skilled labour.

(vii) Final cost of production may be higher than other forging methods, 
because machining is often required.

Q. 15. Explain Pneumatic hammer used in open die forging. 

Ans. Pneumatic power forging hammers are usually used to smith forge small 
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