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Objective:
To study the relationship between the amount of load and the deflection created on a beam. Using this information we are able to calculate the Modulus of Elasticity.
Introduction:
When a load is applied to a beam deflection will occur on the beam at different points. Deflection of a beam is known as the distance that a specific point on the beam moves after a load is applied relative to its original position (which is when the load on the beam is zero). The simply supported beam has a pin support on one side and a roller support on the other end to allow for the bending of the beam. The cantilever beam has a fixed joint and the other end has no support. This experiment shows how much deflection will take place under a certain load.
Procedure:
Part A: Simply supported beam:
1. Place the metal beam in the testing machine.
2. Place the 2 deformation gauges at the mid and quarter span of the beam.
3. Make sure the beams and the 2 deformation gauges are perfectly aligned.
4. Measure the height and width of the beam
5. Apply load on the beam at 200N increments until it reaches 1000N and record the deflection at every interval.
6. Repeat following steps for the remaining 2 metals.

Part B: Cantilever beam:
1. The loads are placed at the free end of the beam.
2. Measure the deflection at the mid and quarter span for the loads starting at 100g and increasing at 100g increments to 500g.






Analysis:
PART 1:
1)
	Derivation of elastic curve of simply supported beam:
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Sum of Moment about Point A:
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QUARTER SPAN:




2 & 3) 
	Theoretical Results
	 
	 
	 
	 

	Brass
	 
	Steel
	 
	Aluminum
	 

	Mid-Span
	Quarter
	Mid-Span
	Quarter
	Mid-Span
	Quarter

	1.16
	0.87
	0.61
	0.46
	1.59
	1.19

	2.32
	1.74
	1.23
	0.92
	3.18
	2.38

	3.48
	2.61
	1.84
	1.38
	4.77
	3.57

	4.63
	3.48
	2.46
	1.84
	6.36
	4.77

	5.79
	4.34
	3.07
	2.30
	7.94
	5.96



	Experimental Results
	 
	 
	 
	 

	Brass
	 
	Steel
	 
	Aluminum
	 

	Mid-Span
	Quarter
	Mid-Span
	Quarter
	Mid-Span
	Quarter

	1.66
	1.18
	0.65
	0.47
	1.77
	1.23

	3.21
	2.26
	1.3
	0.94
	3.56
	2.47

	4.9
	3.44
	1.97
	1.92
	5.42
	3.75

	6.53
	4.57
	2.8
	2.41
	7.11
	4.92

	8.09
	5.56
	3.3
	2.36
	8.88
	6.13



4)




Percentage Error:
1. Percentage Error of  = 11.76%
2. Percentage Error of  = 31.97%
3. Percentage Error of  = 4.29%


5) Using values from tables 2 and 3.

Part B
1)
	Weight (gm)
	Load (N)
	Deflection L (mm)
	Deflection L/2 (mm)

	100
	0.981
	1.009767883
	0.315552463

	200
	1.962
	2.019535766
	0.631104927

	300
	2.943
	3.029303649
	0.94665739

	400
	3.924
	4.039071532
	1.262209854

	500
	4.905
	5.048839415
	1.577762317


Where
 
P = 
L = 250mm
y = take deflection value from table

2)
	Theo
	
	
	

	Weight (gm)
	Load (N)
	Deflection L (mm)
	Deflection L/2 (mm)

	100.00
	0.98
	1.01
	0.32

	200.00
	1.96
	2.02
	0.63

	300.00
	2.94
	3.03
	0.95

	400.00
	3.92
	4.04
	1.26

	500.00
	4.91
	5.05
	1.58

	
	
	
	

	Exp
	
	
	

	Weight (gm)
	Load (N)
	Deflection L (mm)
	Deflection L/2 (mm)

	100.00
	0.98
	1.29
	0.42

	200.00
	1.96
	2.46
	0.83

	300.00
	2.94
	3.75
	1.24

	400.00
	3.92
	5.05
	1.68

	500.00
	4.91
	6.24
	2.06



3)		
4)

Discussion:
	There is a small difference between the theoretical and experimental values of deflection. This can be due to human errors or errors in the calibration of the machine. The difference is within 20%, which is not as big considering the difference between the values of E. The accuracy of the deflection does depend on the type of the material used, load and beam configuration. A change in any of these variables will change the value of how much the beam deflects. The experimental E value for brass is 11.76% higher than the theoretical value, the experimental E value for steel is 31.97% higher than the theoretical value and the experimental E value for aluminum is 4.29% higher than the theoretical value and has the best accuracy among all three experimental values of E.


Conclusion:
	By knowing the amount of deflection that will take place in a specific metal helps determine whether a metal is right for a certain task. A lot of variables play in to account when calculating deflects such as load on the beam, the elastic Modulus of the beam, the moment of Inertia of the beam, the dimensions of the beam and where exactly the load was applied.  In conclusion this experiment shows that aluminum deflected the most when the same load was applied to all three metals and steel deflected the least. This test can be used in industries to find out how much a specific metal beam would deflect and if it would be suitable to do a certain job.

Load vs Deflection
exp	1.66	3.21	4.9	6.53	8.09	200.0	400.0	600.0	800.0	1000.0	theo	1.158336346107496	2.316672692214992	3.475009038322487	4.633345384429983	5.791681730537479	200.0	400.0	600.0	800.0	1000.0	Deflection (mm)


Load (N)
Load vs Deflection
Theo	1.00976788308185	2.019535766163698	3.029303649245546	4.039071532327395	5.048839415409243	0.981	1.962	2.943	3.924	4.905	Exp	1.29	2.46	3.75	5.05	6.24	0.981	1.962	2.943	3.924	4.905	Deflection (mm)
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