
PHYS 1401:  Friction
Equipment:  Block w/Hook & String     Gram-Mass Set    Force-Sensor & computer 

Objectives: Observe and measure static and kinetic friction. Discover the relationship between normal force and friction. Discover the independence of frictional coefficients to normal force.

Procedure: Use your own notebook to record observations and do calculations. Transfer final data to this sheet for turn in at the end of class.

1) Force-Sensors:  Hold the force-sensor so that no force acts on the sensor. Zero the sensor using the “Zero” button. Now hang the wood block from the sensor and weigh the block with a “collect” data run. Weigh the block with the electronic mass scale in the prep-room. Convert this mass into newtons. Do not proceed until these two weights in newtons agree to within about 3%.

2) Experiment: Starting with the block with the Wood Side Down and at rest, load the block as shown in the Table below. Zero the Force Sensor prior to each data collection. Attach the string to the block and the force sensor. Smoothly pull on the block until it just starts to move, then pull smoothly keeping the speed of the block slow and steady across the table. End the data run.

If the data shows very large forces due to rapid acceleration of the block, repeat the run. Once you have obtained a good data set continue to the Data Analysis.

3) Data-Analysis: The mouse-pointer can be used to analyze the force curves. The (x, y) values of the pointer location are displayed on the bottom left of the force graph. The first number (x) is the time which we don’t need. The second number (y) is the force value of the pointer location. 

“fs,max”: Put the pointer on the peak force value to measure “fs,max” the maximum static force. 
“fk”: After the peak you should find force values which are roughly constant and less than fs,max. Put the pointer in the middle of these force readings to measure “fk” the kinetic friction. 
“-values”: Calculate the coefficients of friction by dividing the two frictional forces fs,max, fk by the Total-Weight in newtons. 

4) Repeat this procedure for each Load-Mass in the Table.

5) Plot: When all the data is collected plot the data points by hand using the scale below the graph. Plot Points only. Do not sketch a line.

Table:  Record all columns with 2 significant figures

	x-axis

Load

(kg)
	wood 

block
(kg)
	total mass

(kg) 
	FN
total

weight
pulled (N)
	data

    fs, max 

(N)
	data

fk 

(N)
	y-axis
square

s
	y-axis
circle
k

	0.4
	
	
	
	
	
	
	

	0.5
	
	
	
	
	
	
	

	0.6
	
	
	
	
	
	
	

	0.7
	
	
	
	
	
	
	

	0.8
	
	
	
	
	
	
	

	0.9
	
	
	
	
	
	
	

	1.0
	
	
	
	
	
	
	


Plot both frictional coefficients below. Plot points only. Use “square” symbols for static coefficients. Use “circle” symbols for kinetic coefficients. 
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[image: image1.emf]0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Load (kg)

Frictional Coefficient


7/14/2011 page 1
CYP Labs

