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Introduction:


You experience friction of some form in everything you do. When you catch a ball the friction between the ball and your hand prevents the ball from falling, Friction keeps you from sliding out of your chair and onto the ground; friction allows you to walk and your car to move forward. What is friction and where does it come from? This lab will help you understand the concept of coefficient of friction (µ)


Friction is the result of microscopic roughness between two surfaces. Even though the surface may seem smooth to our eyes and touch there are really dips and grooves that we cannot see or feel. A simple model of this is your hand. If you look at it closely you will see the lines that create your fingerprints and hand prints. Rub your hands quickly together. What do you feel? The friction between the two surfaces causes the energy you are using to rub them together to be transformed into heat energy. The resistance of the ridges to rub past each other is friction. 


Look at the pictures below. They are called cross sectional diagrams. Imagine we have taken something and cut it in half and now we are looking at the object from the end that was cut. We are looking at two objects sliding past each other as indicated by the arrows.
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Which diagram has more friction between the two objects? Which one do you think will slide easier? We can express how easy an object will slide over a surface by calculating the coefficient of friction. It is represented in equation by the Greek letter Mu (µ).


To calculate the coefficient of friction we need to think of the things that affect it. When your textbook is about to slide off your desk what do you instinctively do? You place your hand on it to keep it from sliding off. When you did this you increased the weight of the book. Weight must affect the coefficient of friction! In science we call this the Normal force. It is the force that the object exerts as its weight pushes down on the earth.


In order for an object to move it must be acted on by a force. What forces must be over come for the object to move? From what you have read you should know that friction is one of these forces.


 There many types of friction. Air resistance is a form of friction, rolling friction experienced in the bearings of your inline skates is another. These are the friction of movement. This type of friction is called Kinetic Friction. There is another type of friction that must be overcome to get the object to move. This is called Static Friction. This is the friction that resists movement. From our cross sectional diagrams you can imagine that as the objects are at rest the surface imperfections would rest within each other much like a jig saw puzzle. It will take more effort to slide these microscopic”teeth” past each other. This is why static friction has a higher value than kinetic friction. 


With these two factors in mind we can now determine our coefficient of friction.


µ=Fk = Force needed to move the object with a constant speed


FN     Force the object exerts perpendicular to the surface



Procedure: 

Using the instruction manual from the Lego Mindstorm kit, create a simple rover as pictured below:
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· Once you have the rover completed get the weight using a  balance beam. Record the number in your data table.
· Attach a spring scale to the side of the rover and pull on the spring scale until the rover begins to slowly slide toward you. Have a lab partner record the value of the spring scale on your data table.

· You can now calculate the coefficient of friction for your rover.

· Repeat your experiment but use a text book to add weight to your rover. Record your values in your data table.
Data: 

Questions:

1) How did the coefficient of friction compare between the rover and the rover with the textbook? Which was higher? Why would a heavy bulldozer not be a bad trait? 

2) Rubber tires were used by the rover for traction. What other kinds of drive systems have you seen and what would provide the most friction if used on the exact same vehicle?

3) In racing the coefficient of friction is controlled through the tire compound. 
At Irwindale Speedway they use a dog to smell for “soaked tires”. These tires have 
been altered to 
make them softer but it is illegal to do. Why would a competitor 
take this risk? What might they 
“soak” them in? 
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