
STATICS-FRICTION



Characteristics of Dry Friction

• Friction is a force that resists the movement of two contacting surfaces that slide 
relative to one another

• This force always acts tangent to the surface at the points of contact and is 
directed so as to oppose the possible or existing motion between the surfaces.

the floor exerts an uneven 
distribution of both
normal force Nn and frictional 
force Fn along the contacting 
surface.

the frictional forces act to 
the left to prevent the
applied force P from 
moving the block to the 
right

It can be seen that many
microscopic irregularities exist 
between the two surfaces and, as a 
result,
reactive forces Rn are developed at 
each point of contact



• Equilibrium. The effect of the distributed normal and frictional loadings is 
indicated by their resultants N and F on the free-body diagram.

• Impending Motion. In cases where the surfaces of contact are rather “slippery,” the frictional force F 
may not be great enough to balance P , and consequently the block will tend to slip. In other words, as P 
is slowly increased, F correspondingly increases until it attains a certain maximum value Fs, called the 
limiting static frictional force 

moment equilibrium about point O is satisfied if 
Wx = Ph or x = Ph/W.

𝝁𝒔 is called the

coefficient of static friction .

When the block is on the verge of sliding , the 
normal force N and frictional force Fs 
combine to create a resultant Rs,

angle of static friction

𝑭𝒔 is called the

Limiting static friction force.





• Motion. If the magnitude of P acting on the block is increased so that it becomes 
slightly greater than Fs, the frictional force at the contacting surface will drop to a 
smaller value Fk, called the kinetic frictional force .

• The block will begin to slide with increasing speed. Typical values for 𝜇𝑘are 
approximately 25 percent smaller than 𝜇𝑠

Magnitude of kinetic frictional force is 
proportional to normal force

angle of kinetic
friction











Wedges

• A wedge is a simple machine that is often used to transform an applied force into 
much larger forces, directed at approximately right angles to the applied force. 
Wedges also can be used to slightly move or adjust heavy loads.

There are seven unknowns, consisting of the applied force P , needed to cause motion of  
the wedge, and six normal and frictional forces.

The seven available equations consist of four force equilibrium equations,  Fx= 0,  Fy= 0
applied to the wedge and block, and three frictional equations, F = 𝜇N,
applied at each surface of contact.





Frictional Forces on Flat Belts
• Consider the flat belt shown in Figure which passes over a fixed curved surface. The total angle of belt to surface contact 

in radians is , 𝛽 and the coefficient of friction between the two surfaces is 𝜇.

• We wish to determine the tension T2 in the belt, which is needed to pull the belt counterclockwise over the surface, and 
thereby overcome both the frictional forces at the surface of contact and the tension T1 in the other end of the belt. 
Obviously, T2 > T1.

A free-body diagram of the belt segment in contact with the surface is shown

Since du is of infinitesimal size , sin(𝑑𝜃/2 ) = 𝑑𝜃/2 and

cos(𝑑𝜃/2 ) = 1 . Also, the product of the two infinitesimals 
dT and 𝑑𝜃/2 may be neglected

(1)
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noting that T = 𝑇1 at 𝜃= 0 and T = 𝑇2 at 𝜃 = 𝛽, yields






