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Module 4
Friction



Module Overview

• Laws of dry friction

• Coefficients of Friction

• Angles of friction

• Types of friction problems

• Wedges friction



Introduction

• No perfectly frictionless surface exists. 
• When two surfaces are in contact, tangential forces, called friction forces, always 

develop if you attempt to move one surface with respect to the other.
• However, these friction forces are limited in magnitude and do not prevent motion if 

you apply sufficiently large forces. 
• Thus, the distinction between frictionless and rough surfaces is a matter of degree.
• Two types of friction

• Dry friction also known as Coulomb friction
• Fluid friction or viscosity



The law of dry friction

• Suppose that you apply a horizontal force P to the block. 
• If P is small, the block does not move; some other horizontal force must therefore exist, 

which balances P. 
• This other force is the static-friction force F, which is actually the resultant of a great 

number of forces acting over the entire surface of contact between the block and the 
plane



The law of dry friction

• If you increase the force P, the friction force F also 
increases, continuing to oppose P, until its magnitude 
reaches a certain maximum value Fm.

• If P is further increased, the friction force cannot 
balance it anymore, and the block starts sliding. As 
soon as the block has started in motion, the magnitude 
of F drops from Fm to a lower value Fk. 

• This happens because less interpenetration occurs 
between the irregularities of the surfaces in contact 
when these surfaces move with respect to each other. 

• From then on, the block keeps sliding with increasing 
velocity while the friction force, denoted by Fk and 
called the kinetic-friction force, remains approximately 
constant.



Coefficient of friction

The coefficients of friction μs and μk do not depend upon the area of the surfaces in contact.
Both coefficients, however, depend strongly on the nature of the surfaces
in contact.



Four different situation

1. The forces applied to the body do not tend 
to move it along the surface of
contact; there is no friction force 

2. The applied forces tend to move the body 
along the surface of contact, but
are not large enough to set it in motion. We 
can find the static-friction force
F that has developed by solving the equations 
of equilibrium for the body. Because there is 
no evidence that F has reached its maximum 
value, the equation Fm = μsN cannot be used 
to determine the friction force



Four different situation

3. The applied forces are such that the body is just about 
to slide. We say that motion is impending. The friction 
force F has reached its maximum value Fm and, together 
with the normal force N, balances the applied
forces. Both the equations of equilibrium and the 
equation Fm = μsN can be used. Note that the friction 
force has a sense opposite to the sense of impending 
motion.

4. The body is sliding under the action of the applied 
forces, and the equations of equilibrium no longer apply. 
However, F is now equal to Fk, and we can use the 
equation Fk = μkN. The sense of Fk is opposite to the 
sense of motion.



Angle of Friction



Numerical



Numerical



Wedges

• Wedges are simple machines used to raise 
large stone blocks and other heavy loads. 
These loads are raised by applying to the 
wedge a force usually considerably smaller 
than the weight of the load. 

• In addition, because of the friction between 
the surfaces in contact, a properly shaped 
wedge remains in place after being forced 
under the load. In this way, you can use a 
wedge advantageously to make small 
adjustments in the position of heavy pieces of 
machinery.



Practice problem


