Friction

Putting “Friction” in Recognizable terms:  Friction is a force between two objects that tends to “damp out” or oppose motion.  It always acts in opposition to the motion of the object.  The cause of friction is simple; rough or uneven surfaces attempting to move past each other. As the high points of one surface come in contact with the high points of another surface an electromagnetic force bonds them together making it difficult for the objects to slide past each other.
Putting “Friction” in Conceptual terms:  Friction is dependent on the surface types and the amount of force between them.  It can then be decreased or increased by modifying the surface such as: creating a smoother or rougher surface, lubricating or desiccating the surface, or by reducing or increasing the force pressing the surfaces together. Surprisingly the area of contact does not affect frictional force when relative smooth surfaces are in contact since a larger area creates a lower pressure between the surfaces lowering frictional force spread over the larger area. The frictional force per unit area is lower/higher in proportion to the increase/decrease in area.
There are two main types of friction: static and kinetic friction.  Static friction is the initial frictional force combating setting an object at rest into motion.  Kinetic friction is the on-going frictional force which tends to slow an object in motion.  Usually static friction is higher than kinetic friction meaning it takes a greater force to put an object into motion than it does to maintain its motion. 

Putting “Friction” in Mathematical terms:  The coefficient of friction measures the difficulty or ease of moving an object across different types of surfaces. It is symbolized by the Greek letter mu, “µ”, and can be calculated by taking the force of friction, Ff, divided by the normal force, Fn, written as: µ  =   Ff  / Fn.  The normal force is the force pressing the two surfaces together and is perpendicular to the force of friction. Once the coefficient for a type of surface is calculated it can be multiplied times the normal force (Ff = μFn) to determine the amount of friction an object will incur moving across that type of surface. There are also two kinds of coefficients: a “static” coefficient and a “kinetic” coefficient measuring the frictional ratio for starting and/or continuing the motion (respectively) of an object. 

Note: If an object is on a horizontal surface, the normal force will be equal and opposite to the force of gravity, which is the force of weight of the object. If an object is on a surface at an angle, the force of weight must be resolved into vector components to calculate the normal force or friction on the object. (see attached diagram)

Putting “Friction” in Process terms: Friction when present hinders an object’s movement or holds it in place.  If friction is absent an object would continue to move unimpeded. Thus friction fulfills Newton’s 1st and 3rd Laws of Motion.  The 1st Law meaning that an object at rest or held in place by friction will remain at rest unless acted upon by a greater applied force.  Although, an object moving will continue to move unless an outside force such as friction changes its motion.  The 3rd Law is fulfilled as friction is an equal but opposite force against an applied force to create uniform motion.

Putting “Friction” in Applicable terms  Friction is both desirable and undesirable depending on if you want an object to move or stay at rest. It is the force that allows us to walk, rest, climb, cling, drive, stop, throw, or catch.

Attachments: I_Sci_002_Friction_I_Diagrams.doc
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