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Objective
	To measure the coefficients of friction: static friction and kinetic friction.

Equipment
· Wood plank
· Mass blocks
· Cork
· Felt
· Plastic
· Mass hanger

Theory
[image: ]
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Set-up:
[image: ]
	m = mass of block (including any added mass)
	M = mass of hanger (includes hanger itself and any added mass)

	We have  and .
	If we are near (and slightly above fs,max, the block will begin to move on its own so, fs,max  T  μsn = MHg  μsmg = MHg.
Procedure
1. Measure μs and μk between the wood plank and the block.
2. Do this for each of three block types.
3. Repeat each scenario for different values of added mass (Choose from +250g, +500g, +750g).
4. Produce plots of μs vs k and μk vs k for each block type.

Data and Observations
The data appears to be accurate. The material having most friction is the cork while the least is the plastic. Static friction is greater than the kinetic friction.
Data Analysis
	
	
	
	
	
	
	
Repeat the calculations for all trials for all materials considered.

























Results
	Item
	Mass (kg)
	Normal Force (N)
	Fs (N) static friction
	Fk (N) kinetic friction
	μs coefficient of static friction
	μk coefficient of kinetic friction

	Felt (0.2 kg added)
	0.281
	2.78
	0.69
	0.49
	0.248201439
	0.176258993

	Felt (0.4 kg added)
	0.481
	4.74
	0.9
	0.76
	0.189873418
	0.160337553

	Felt (0.6 kg added)
	0.681
	6.71
	1.44
	1.08
	0.214605067
	0.1609538

	
	
	
	
	
	
	

	Item
	Mass (kg)
	Normal Force (N)
	Fs (N) static friction
	Fk (N) kinetic friction
	μs coefficient of static friction
	μk coefficient kinetic friction

	Cork (0.2 kg added)
	0.29
	2.83
	1.11
	0.9
	0.392226148
	0.318021201

	Cork (0.4 kg added)
	0.49
	4.83
	1.85
	1.5
	0.383022774
	0.310559006

	Cork (0.6 kg added)
	0.69
	6.8
	2.77
	2.29
	0.407352941
	0.336764706

	
	
	
	
	
	
	

	Item
	Mass (kg)
	Normal Force (N)
	Fs (N) static friction
	Fk (N) kinetic friction
	μs coefficient of static friction
	μk coefficient kinetic friction

	Plastic (0.2 kg added)
	0.2935
	2.88
	0.65
	0.57
	0.225984772
	0.198171262

	Plastic (0.4 kg added)
	0.4935
	4.84
	1.15
	0.85
	0.237785084
	0.175754192

	Plastic (0.6 kg added)
	0.6935
	6.80
	1.54
	1.28
	0.226593882
	0.188337772




Discussion/Conclusion
	The coefficient of friction is different for different materials. The cork has the highest coefficient of friction, then felt and plastic has the least. The more mass a material has, the more normal force it experiences. However, the coefficient of friction remains almost constant given a good set-up of experiment.
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Normal Force vs Coefficient of Friction for Felt
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Normal Force vs Coefficient of Friction for Plastic
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