Force of Friction
* When the surface of one object slides across the surface of another object and some other force is pressing the surfaces together, a drag force is created between the two surfaces that is parallel to the surfaces. 



For Objects at Rest: Static Friction
	f = ms n
	fmax = ms n


	f
	= Force of Friction. SI: N

	ms
	= Coefficient of static friction. SI: Dimensionless: Table

	n 
	= The normal force pressing the surfaces together. SI: N


· The coefficient of static friction depends upon the roughness of the surfaces. 

· The coefficient of static friction does not depend upon contact surface area, provided the two surfaces are made of dissimilar enough material so that any cohesive force between the two surfaces is small. 

· The force of static friction (like the normal force) is a reaction force in that its value depends upon the magnitude of some external force trying to push the object along the surface. 

· The force of friction is always opposite to direction of the other forces imposed. 

· The force of static friction increases up to a maximum value, after which the object "breaks loose" and begins to start moving. 



For Objects in Motion: Kinetic Friction
f = mkn 
	f
	= Force of Friction. SI: N

	mk
	= Coefficient of kinetic friction. SI: Dimensionless

	n 
	= The normal force pressing the surfaces together. SI: N


· The coefficient of kinetic friction (like the static coefficient) depends upon the roughness of the surfaces. However it is generally smaller in value than the static coefficient. 

mk< ms
· For relative velocities in the range of cm/s to m/s (typical ranges we will encounter) the coefficient of kinetic friction is approximately constant. 
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Approximate Values of the Coefficient of Friction
	Surfaces in Contact
	Static µs
	Kinetic µk

	Teflon on Teflon
	= .04 
	= .04

	Rubber on Concrete (wet)
	 .30
	 .25

	Rubber on Concrete (dry)
	
	 .8

	Steal on Steal
	= .74
	= .57

	Metal on Metal (lubricated)
	 .15 
	 .06

	Human Joints (Synovial lubricant)
	 .01 
	 .003

	Ski Board (waxed on wet snow)
	 .14 
	 .1

	Ski Board (waxed on dry/power snow)
	 .14
	 .04

	Ice on Ice
	=.1
	= .03

	Wood on Wood (Rough)
	 .5 
	 .4


