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Friction

• When a body moves or tends to move over another body, a force opposing the

motion develops at the contact surfaces.

• The force which opposes the movement or the tendency of movement is

called the frictional force or simply friction
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Friction
• Friction is the force distribution at the surface of contact between two bodies

that prevents or impedes sliding motion of one body relative to the other.

• This force distribution is tangent to the contact surface and has, for the body

under consideration, a direction at every point in the contact surface that is in

opposition to the possible or existing slipping motion of the body at that point.

There are 3 types of Friction:

Static friction Kinetic friction Rolling friction
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•Block of weight W placed on horizontal surface. Forces
acting on block are its weight and reaction of surface N.

•Small horizontal force P applied to block. For block to
remain stationary, in equilibrium, a horizontal
component F of the surface reaction is required. F is a
static-friction force.

•As P increases, the static-friction force F increases as
well until it reaches a maximum value Fm.

Fm  s N

•Further increase in P causes the block to begin to move
as F drops to a smaller kinetic-friction force Fk.

Fk  k N

Engineering Mechanics

The Laws of Dry Friction    Coefficients of Friction
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• Four situations can occur when a rigid body is in contact with a
horizontal surface:
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Angles of Friction
• It is sometimes convenient to replace normal force. N and friction force F by 

their resultant R:
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Angles of Friction
• Consider block of weight W resting on board with  variable inclination angle 

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Block A weighing 1000 N rests over block B which weighs 2000 N as shown in
Fig. 5.5(a). Block A is tied to a wall with a horizontal string. If the coefficient 
of friction between A
and B is 1/4 and that between B and the floor is 1/3, what value of force P is 
required to create
impending motion if (a) P is horizontal, (b) P acts 30° upwards to horizontal?
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What should be the value of θ in Fig. 5.6(a) which will make the motion of 
900 N block down the plane to impend? The coefficient of friction for all 
contact surfaces is 1/3.
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What is the value of P in the system shown in Fig.  to cause the motion 
to impend?
Assume the pulley is smooth and coefficient of friction between the 
other contact surfaces is 0.2.
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Two identical planes AC and BC, inclined at 60° and 30° to the horizontal meet at
C as shown in Fig. 5.10. A load of 1000 N rests on the inclined plane BC and is tied
by a rope passing over a pulley to a block weighing W newtons and resting on the
plane AC. If the coefficient of friction between the load and the plane BC is 0.28
and that between the block and the plane AC is 0.20, find the least and greatest
values of W for the equilibrium of the system.
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The system of blocks are, in equilibrium for W = 266.6 N to 969.3 N.
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WEDGE

Wedges are small pieces of hard materials with two of their opposite surfaces 
not parallel to each other.


