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Rolling

By rolling, cast ingots, strands and slabs are reduced in size and 
converted into basic forms such as sheets, rods and plates.

Rolling operations reduce the thickness or change the cross-section 
of a material through compressive forces exerted by rolls.

These forms can then undergo further deformation to produce a 
large variety of finished products formed by processes such as 
forging, extrusion, sheet metal forming etc.

From a tonnage viewpoint, rolling is clearly predominant among all 
manufacturing processes, with approximately 905 of all metal 
products experiencing at least one rolling operation.



The Rolling Process
In the basic rolling process metal is passed between two rolls 

that rotate in opposite directions, the gap between the rolls 
being somewhat less than the thickness of the material.

Because the rolls rotate faster than the speed of the incoming 
metal, friction along the contact interface acts to propel the 
metal forward.

The metal is then squeezed and elongates to compensate for 
the decrease in thickness.

The amount of deformation that can be achieved in a single 
pass between one pair of rolls depends on the friction 
conditions.

-If too much thickness reduction is demanded the rolls cannot 
advance the material, and simply skid over its surface.

- If too little deformation is given, the operation will be 
successful, but more passes will be needed to produce a given 
part which will increase the cost of production.



Hot Rolling



Hot Rolling



Reheat Furnace



Reheat Furnace



Coilbox
Reduced length of delay table
Peak power requirement reduced by 13%
Energy saving by 6%
Drive power in finishing train reduced as much as 40%

Use of coil 
box



Rolling Worksheet 

1) Fill in the blanks: 

  Is the part of the hot rolling mill called the 

 

contains the rolls and is called the                                    or the 

 

is the large roll on the top called the  

 

 

 

 

 

 

 

At this stage the steel going through the mill is called the  

 

The rolls in the middle are called the                                              

 

   The roll in between the stands is called the                        or 

 

2) What do you think are the functions of each part? 

 

 

3) What will change in the steel with respect to material science as it 

goes through? 
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Rolling Worksheet 

1) Fill in the blanks: 

  Is the part of the hot rolling mill called the Finishing Mill 

 

contains the rolls and is called the stand or the mill housing 

 

is the large roll on the top called the Back up Roll 

 

 

 

 

 

 

 

At this stage the steel going through the mill is called the strip 

 

The rolls in the middle are called the work rolls                                            

 

   The roll in between the stands is called the looper roll or tension roll 

 

A 

B 

C 

D 

E 

F 



Finishing Mill
Aims
-Reduce strip to final thickness~3mm
-control width
Temperature reduces to ~900°C

From five to seven stands containing work rolls and 
back up rolls.











Rolling Mills for Flat Products 

Types of mill stand by roll arrangement



Types of mill stand by rolling direction

Non reversing
Rolling in forward direction only

Reversing
Rolling in forward & backward 
direction

Back-pass
Rolling in forward direction
Re-transfer in backward direction

Drive train 
arrangement

Direct drive (same angular speed as motor)
Gear drive (angular speed adjustable)

Pinion drive (single motor drive of both rolls)

Independent drive (separate motors)



Mill stand arrangement

Open stand
Stand separation greater than rolled product length

Close coupled stand
Stand separation much less than rolled product length

Rolling temperature
Hot rolling
Above 900 (in the g-region)

Warm rolling
Above 720 (in the a+ g region)

Cold rolling
Room temperature



Conventional hot rolling of plain carbon steel  
Finishing mill

ROT and coiling



Properties and grain structure

• https://www.youtube.com/watch?v=uG35D_euM-0



Run Out Table and Coiler



Hot Rolling

In hot rolling temperature control is required for success. 
The starting material should be heated to a uniform elevated temperature, 

which is usually carried out in gas or oil-fired soaking pits or reheat 
furnaces. For plain carbon and low alloy steels, the soaking temperature is 
about 1200C.

Because of the oxidising atmosphere in the reheat furnaces, the slab surface 
becomes oxidised. 

This surface scale must be removed before rolling.
This is achieved with high pressure water jets.
In most plants, the hot slab is then rolled through horizontal and vertical mill 

stands, known as ‘scale breakers’ which fracture and detach most of the 
oxide layer.



Hot Rolling

For any steel a wide range of microstructures and properties can be 
obtained by control of :

-The slab reheating temperature.

-The temperature of the steel during rough rolling.

-The finishing temperature(FT) of the steel exiting the final stand of 
the finishing mill.

- The coiling temperature(CT).

- The run out table(ROT) cooling schedule defining the patterns of 
cooling from FT to CT.



Run Out Table


