








































































































Friction 
Module – 2 

18CIV24 



Definition: 
When one body tends to move in contact with 
another body a resistance to its movement is 
setup. This resistance to the movement is called 
friction or force of friction or frictional force. 



The force of friction always acts in the 
direction opposite to the motion trend as 
shown. 



Types of Friction 
1. Static friction: friction acting on a body which is at 

rest 

2. Limiting friction: friction acting on a body which is 
just on the point or edge of sliding 

3. Dynamical friction: friction acting on a body which 
is actually in motion. Also called kinetic friction  



Types of Friction 

4. Dry friction: friction acting on a body when the 
contact surfaces are dry and there is tendency to 
relative motion. Also called Coulomb friction. 

2 types of dry friction 

i. Solid friction: friction acting on a body when 2 
surfaces have tendency to slide relative to each 
other 

ii. Rolling friction: friction acting on a body due to 
rolling of one surface over another  



Types of Friction 
5. Fluid friction: friction acting on a body when the 
contact surfaces are lubricated 

2 types of fluid friction 

i. Skin/ greasy/ Non viscous friction: friction 
acting on a body when the contact surfaces are 
lubricated with extremely thin layer of 
lubricant. Also called Boundary friction 

ii. Viscous / film friction: friction acting on a body    
when the contact surfaces are  completely 
separated by lubricant  

 



Motion trend of a block on a surface 

A body of weight W is subjected to pull P which 
tends to move towards right as shown 



From figure we can see the normal reaction and 
friction force are perpendicular to each other 
and can be replaced by a single resultant 
reaction R1 making angle φ  

Tanφ = F/R 



Angle of friction: The angle which the resultant 
reaction R1 due to normal Reaction R and 
Friction F makes with the normal to the surface. 

    Tanφ = F/R 

 

Co-efficient of friction: (μ) 

It is the ratio of limiting friction F to Normal 
reaction R between 2 surfaces. This is also equal 
to Tangent of angle of friction. 

                                  μ = F/R 

                            Tanφ = μ = F/R 



Angle of Repose: 

If a body is placed on an inclined plane, then 
the angle @ which the body is just on the point 
or verge of sliding down. 



Cone of Friction: 

• Whenever a body is in contact with other tends to 
move, then the normal reaction OR and friction 
come into play. 

• The normal reaction and friction can be replaced by 
resultant reaction OR1. 

• When this resultant reaction OR1 making angle is 
revolved around point O will form a right circular 
cone.  

• This cone having the contact point as the vertex O, 
the normal OR at point of contact as its axis and φ 
as the semi vertex angle is cone of friction. 



Cone of Friction: 



Laws of Dry friction: 

1. The force of friction always acts in the direction 
opposite to that in which the body tends to move. 

2. The magnitude of limiting friction F bears a 
constant ratio to the normal reaction R between 
the two surfaces i.e  F/R = μ 

3. The magnitude of force of friction is exactly equal 
to force, which tends the body to move as long as 
the body is at rest 

4. The force of friction is independent of area of 
contact between two surfaces. 

5. The force of friction depends upon the roughness 
of the surfaces in contact. 



Static friction: 

• Under static conditions the friction force 
opposes the tendency for relative motion 
between 2 surfaces in contact and acts 
tangential to surfaces. 

• Limiting static friction force which is maximum 
value of friction force is directly proportional to 
normal reaction between 2 surfaces in contact. 

• (Fr)max  α  N 

• (Fr)max = μs N 

• μ s = Coefficient of static friction 

 



Kinetic friction: 

• Force of kinetic friction opposes the relative 
motion between 2 surfaces in contact 

• The force of kinetic friction is directly 
proportional to the normal reaction between 2 
surfaces in contact 

• Fk α N 

• Fk = μk  N 

• μk  =  Coefficient of kinetic friction 

 


