
Grade 9 NS - Contact Forces - Friction 

Friction Without friction, no violin would sing. 

Friction is the force of two surfaces in contact, or the force of a medium 
acting on a moving object (i.e. air on an aircraft). 
 
When the contacting surfaces move relative to each other, the friction between 
the two objects converts kinetic energy (motion energy) into thermal energy, or 
heat. This is why rubbing two sticks together can make a spark and why when 
you rub your hands together they get warmer 
  
The force of friction is created by the chemical interactions (sticky or adhesive 
forces) between the two surfaces. 
 
Friction is thus influenced by the nature of the two materials in contact. Some materials (such as rubber) 
have a greater capacity for friction, they have more adhesive properties, than others (e.g. glass). Each pair 
of substances in contact has a specific coefficient of friction, which relates to the level of adhesion between 
them. The higher the coefficient the greater the friction that occurs between them.  
 
Friction is influenced by the weight of the object. (NB Weight is not mass although it is directly proportional 
to mass (weight=mass x acceleration due to gravity). Weight is the resultant force of gravity acting on an 
object. The greater the weight of an object, the greater the adhesion between the two contacting surfaces 
and thus the greater the friction encountered. 
  
Surface roughness also affects friction. The reasons for this are complex but we could consider that the 
rougher the surface the greater the surface area in contact for bonding / cohesion, so the greater the 
friction. If one or both of the surfaces is smooth (or slippery) the friction is less. However no surfaces are 
completely free of friction. 
 
 
Friction acts in the opposite direction to the force being applied 

  
Static Friction: This is the friction which must be 
overcome for an opposing force to start motion of an 
object. 
  
Kinetic Friction: This is friction which must be overcome 
to keep an object moving at a constant speed. 
  

For a given object and surface the Static Friction is 
greater than Kinetic Friction 

 
Rolling Friction: Rolling occurs due to static friction at the 
point of contact and results in rotary motion. Only a very 
small surface area is in contact in rolling friction, thus rolling 
friction can be quite small. 
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Friction can be a nuisance but it can also be helpful 
  
In every machine with moving parts the force of friction acts on those parts. This means that some of the 
machines kinetic energy is lost as heat. It also means that more fuel (energy) is needed to power the 
machine. Lastly friction causes those parts to wear. Thus friction can be a nuisance. Friction reduces the 
energy efficiency and lifespan of machines.  
 
It also often means that machines are adapted to reduce friction and or reduce the effects of friction. This is 
one reason why cars have fans and radiators to keep the engine cool. Also moving parts are often 
lubricated to reduce friction. 
  
Nevertheless, without friction we would not be able to walk (our feet would not grip the ground), vehicle 
brakes would not function, car tyres would not grip the road (cars would not even start moving). We use 
friction every day in many different ways. When we write with a pencil it is friction that makes it work and 
leave a trace of graphite on the page, equally it is friction that makes the eraser rub out our mistakes. 
  
So we cannot do without friction. But sometimes we make adaptations to reduce friction. 
 
  
Reducing Friction 
  
There are a couple of common ways of reducing friction. 
  
Changing sliding friction to rolling friction: Rolling friction is less than sliding friction so using rollers, 
wheels, ball bearings between the moving parts reduces friction. If the friction is reduced in this way the 
wear on the parts is also less. 
  
Using Lubrication: Putting a lubricant, such as oil, grease or graphite paste between the moving parts 
reduces friction and wear on the parts. The lubricant creates a slippery film allowing the surfaces to slide 
over one another more easily. 
  
  
Fluid Friction 

Friction also occurs when objects move through water (or 
other liquids) or air and when fluids move over stationary 
objects. This is called fluid friction. Fluid friction is often 
called resistance (e.g. air resistance, water resistance) or 
drag. The force is dependent on both the shape, 
material and relative velocity of the object as well as 
the viscosity (resistance to flow) of the fluid. Different 
fluids have different viscosities (e.g. think about syrup 
compared to water). Fluids with higher viscosities create 
greater friction. Smooth, curved, streamlined shapes 
create less friction when they move through a fluid. 
Hence the effort put into designing aeroplanes and cars 
to reduce drag and thus increase fuel efficiency. Fish, 
aquatic mammals and birds have shapes that can both 
reduce and use friction to assist with their movement. 


