Nick Oliver

Monday, March 04, 2002

LAB 5.1: FRICTION

Friction Part # 1

PURPOSE

To explore the properties and relationships among different factors relating to Friction. More specifically, to find the coefficient of kinetic friction, where the “coefficient” represents “Mu”.

HYPOTHESIS

We are trying to develop and understand the relationships and properties within Friction. To do so, we are going to be pulling a piece of wood, attached to a Newton spring scale, which is then attached to a weight. As the weight is pulled down the floor, because of gravity, the wood is going to slide across the table and the Newton spring scale will give us a measurement of the friction being applied against the wood (Ffr). I believe that no matter what Mass is added to the piece of wood, as long as there is a constant pull by the weight, friction will be acting against the wood block. I believe, because of Newton’s Law of Force, that as the Mass increases, Acceleration will decrease. Lastly, I think Friction will play a large role in determining our “Mu” because of its importance in the formula Ffr=M(Fn)

MATERIALS & EQUIPMENT

Block of wood

Various masses

Pulley & clamp

String

Newton Spring Scale

Wooden board

PROCEDURE

1.) Gathered all materials and placed wooden board on flat surface.

2.) Tied a piece of string to the block of wood.

3.) At the end of that string, attached the Newton Spring Scale.

4.) To the other end of the Newton Spring Scale, attached a weight (to pull the wood).

5.) Attached the pulley and clamp.

6.) Placed string, wood, Scale, etc. onto the board and aligned with pulley and clamp

7.) Let go of the string allowing the wood to be pulled across the table.

8.) Measured Friction value from Newton Spring Scale.

9.) Took down all necessary measurements.

10.) Repeated experiment numerous times with differing masses.

OBSERVATIONS

	Trial #
	Mtotal (kg)


	FApplied (N)


	1
	0.8648 kg
	1 N

	2
	1.3622 kg
	5 N

	3
	1.7562 kg
	7 N


This experiment produced expected results. As you can see from the above chart, as the total mass of the wooden block increased, the Force Applied in Newtons, also increased. Newton’s 2nd Law explains that Acceleration is inversely proportional to Mass; therefore more Force must be applied to pull an object with increasing mass.

UNCERTAINTIES

This experiment involved some sources of error and uncertainties, they were:

a) Not being able to measure the total Mass of the weights pulling the block because they had to be tied together at their ends, the pull therefore wasn’t always the same.

b) The plank of wood that was used seemed to be rougher in some areas and smoother in others, therefore affecting the force of friction.

c) When trying to pull the object by hand, it was difficult to maintain constant speed.

d) The Newton Spring Scale did not always produce the same results, and it was not always set to zero, as it’s starting point.

CALCULATIONS

1.) 

	TRIAL #
	MTotal (kg)
	FNormal (N)
	FApplied (N)

	1
	0.8648
	8.484
	1

	2
	1.3622
	13.363
	5

	3
	1.7562
	17.228
	7


Calculations for FNormal (N):

1) F=mg                     2) F=mg                     3) F=mg

F= 0.8648(9.81)             F= 1.3622(9.81)         F= 1.7562(9.81)

F= 8.484                        F= 13.363                   F= 17.228

2.) FNormal (N) vs. FApplied (N): 
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4.) The slope of this graph is about 4/5. (4/4.879):

Slope = y2-y1/x2-x1

Slope = 5-1/13.363-8.484 

Slope = 4/4.879

ANALYSIS

One of the most important types of Force in Physics is the Law of Friction. Simply put, the Force of Friction is basically resistance against an object. In more scientific terms, Friction is defined as “Resistive force caused by microscopic irregularities in object surfaces.” There are three basic types of Friction, but the two most important types are Kinetic and Static. The purpose of this lab was to learn about the principles involved with Kinetic Friction and also develop concepts relating to Kinetic Friction such as the “Mu” value and Ffr. Kinetic Friction is involved when an object is moving, that is why it applied to this lab. The block of wood was being pulled across the plank by weights. As it was pulled across the plank, kinetic friction was acting against it. Little microscopic irregularities in the plank acted like a resistor against the motion of the plank, causing it to move slower than if there was no friction. For example, if the plank were greased up with lots of oil and lubricants then there would most likely be no friction at all. In theory, if the block were pulled across the plank, because of the oil, the block would never stop. This lab demonstrated this theory and also showed the relationship between Mass and FApplied (N). The results proved that as the Mass of an object increases, the FApplied (N) increases, as does the FNormal (N). The lab also demonstrated that it is very important to pull the block of wood at a constant speed to produce an accurate friction reading.

DISCUSSION

1.) Normal Force is equal to M*G (mg) because of the following FBD. You can see that the FN is equal to or opposite to the W, and W=mg.
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2.) The slope of the FNormal (N) vs. FApplied (N) graph actually represents your “Mu” value because Ffr / Fn = Mu and FApplied (N) is your Ffr value.

3.) My slope values were basically the same as the values I looked up.

CONCLUSION

This lab successfully demonstrated the laws and principles of Kinetic Friction. This real-life demonstration provided great examples, proving the theories of Kinetic Friction and the laws that apply. Specifically, the lab concluded that Mu is equal to Ffr/Fn. This fact was demonstrated in the above graph. Also, the lab showed that as the Mass of an object increased, so did the Frictional Force. Lastly, the lab experiment successfully showed that Fn is equal to mg, because of the factors in the above FBD.
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