FRICTION

For Newtonian Mechanics, static friction is a real non-conservative contact force between two rough surfaces that are at rest with respect to each other.   Static friction reacts equally and opposite to the net external tangential force which is attempting to cause relative motion between the two surfaces.  Three conditions are required to produce a static friction force: there must be contact between the two stationary surfaces, 
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> 0; the surface contact must be rough, 
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> 0; and there must be a net tangential force attempting to produce motion between the surfaces, 
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 > 0.  The magnitude of the static friction force will range from zero up to f 
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where f
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is the net normal force between the surfaces and 
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 is the coefficient of static friction. The direction of f
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 will be opposite the direction of the net tangential force and its magnitude will equal the magnitude of the net tangential force.
For Newtonian Mechanics, kinetic friction is a real non-conservative contact force between two rough surfaces that are moving with respect to each other.  Kinetic friction opposes  the DIRECTION of the relative motion of one surface with respect to another.  Three conditions are required to produce a kinetic friction force:  there must be contact between surfaces, 
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>0; the surfaces must be rough, 
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>0; and the surfaces must be moving with respect to each other, v> 0.  The magnitude of the kinetic friction force is 
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where 
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is the coefficient of kinetic friction.  The direction is OPPOSITE TO THE RELATIVE MOTION OF THE TWO SURFACES.
If one or more forces are acting on a system with one or more objects, we need to determine whether or not static friction is strong enough to hold the system at rest.  The procedure is as follows:  resolve all external forces into tangential and normal components.  Calculate the net tangential and net normal forces.  Calculate the sum of (
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(max).  If the net tangential force is greater than the sum of f
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(max), it moves, other wise it holds.  If static friction can not hold the system at rest, we must find the tangential acceleration of the system.  We can use f
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 = ma = 
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 EMBED Equation.3  [image: image29.wmf]to solve for the acceleration.
See review set 2. problem1.
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