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“The Locked Wheels”
Purpose

To determine the amount of grip or traction your drive wheels have on the floor.  Specifically, to find µk.
Materials

· spring scale or force probe

· string

· tape to lock wheels

Discussion

If your vehicle does not have enough grip on the floor AND you have too much pulling force on the axle your wheels will spin-out! The more traction your wheels have on the floor surface, the greater the acceleration that is possible for your vehicle. If you are making a speedy car or a power pulling vehicle you want to test different materials on your wheels to make sure you have the maximum traction possible; for example, rubber balloons on wheels, rubber bands on wheels, different compounds, etc. Once you have found the maximum traction, you can adjust the length of your mousetrap’s lever arm in order to achieve the greatest possible pulling force.  Keep in mind that the amount of traction will vary from surface to surface because not all surfaces have the same grip. Example, your car will have more grip on concrete than on ice; because of this, you must test your vehicle’s traction on the actual course where you will be running your contest or activity. In this activity you will find the actual force of traction and the coefficient of friction between your vehicle’s drive wheels and the floor. The coefficient of friction tells you how slippery two surfaces are together. The larger the coefficient of friction, the more grip or traction your vehicle will have with that surface.
Formulas
Formula #1: Σ F = 0

Newton’s 2nd Law for when there is no acceleration.  The sum of all forces must equal “zero” if there is no acceleration.  Thus, expanding this statement to include the horizontal forces in question gives:  
Formula #2:  T - fk = 0, therefore, T = fk
Formula #3:  f = μN
The force of traction or friction is equal to the coefficient of friction times the normal force.
Procedure

Step 1: With a piece of tape, lock all the wheels to prevent them from turning. The non-drive wheels should also be locked. 

Step 2: Attach a sensitive spring scale or force probe to the front of the car. It is best to tie a string to the front of that car and then attach the spring scale to the string.

Step 3: Pull the vehicle on the race surface at an even force and CONSTANT speed keeping the scale or force probe parallel to the road. Pull the vehicle several times and record the readings each time calculating an average. The force required to drag your car is equal to the force of friction. Calculate the average and record.

Step 4: Determine the Normal force supporting the car by hanging the car from the spring scale.
Step 5:  Repeat steps 2-4 for 4 more trials, with more mass added to the car.  (Don’t use more mass than the car can support!)
Data Table

	Trial #
	Friction force
	Normal force


Graph:

Generate a graph of friction vs. Normal force.  Draw a best fit line (not curve).  Ideally, this line should go through 0, 0.  Clearly state μ somewhere on the graph.
Conclusions:

1. Draw a thorough FBD showing the forces acting on the empty car being pulled at a constant velocity. (note: you do not have to draw FBD’s for every situation.  Just this one to provide an example)

2. Give a thorough explanation of the concept of the coefficient of friction.  (This should be more than just a sentence or two) Include a discussion about the relevance of the slope of the f vs. N graph
3. Explain why it is necessary to apply your dragging force parallel to the surface.  Describe specifically what other forces might be affected if you did not.
4. Explain through the problem, in words.  (Why are you measuring things in this way?  Explain as though you were teaching someone the application of N2L as we have in class.  Give conceptual support for your reasoning.)
Lab Report:

Turn in the following:

· Presentation (5)

· data table (5)
· graph (5)
· answers to the questions in the conclusions (20)












