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EXPERIMENT 5: Deflection of beams (Effect of beam length and width)
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Experiment 5:  Deflection of beams (Effect of beam length and width)
1.
OBJECTIVE

The objective of this laboratory experiment is to find the relationship between the deflection (y) at the centre of a simply supported beam and the span, width.

2.
MATERIALS - APPARATUS
Steel Beams, Deflection measuring device, 500g weight

3.
INTRODUCTORY INFORMATION

The deflection of a beam, y, will depend on many factors such as: -

· The applied load F (F=m•g).

· The span L.

· The width of the beam b, and its thickness h.  

Other factors such as position, method of loading, the material of which the beam is made will also influence the deflection.

If we wish to find the relationship between y and one of the possible variables it is necessary to keep all the other possible variables constant throughout the experiment.

3.1 Length calculation

In this experiment the same beam is used throughout and the centrally applied point load is kept constant.

Thus keeping all possible variables other than the deflection y and the span L constant we may investigate the relationship between y and L.

Let y
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Ln where n is to be found

Then y = k•Ln where k is a constant

Taking logarithms:

log y = n log L + log k which is in the straight line form (y = mx + C).

Thus plotting logy against log L will give a straight-line graph of slope “n” and “k” may be determined.

3.2 Width calculation

In this experiment beams of the same material but of different width are used.  The span and loading are kept the same for each beam.  Hence keeping all possible variables other than width and deflection constant the relationship between y and b is determined.

Let y
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bn where n is to be found.

Then y = k•bn where k is a constant.

Taking logarithms, 

log y = n log b + log k which is in the straight line from : (y = mx + C).

Thus plotting logy against log b will give a straight line of slope “n” and “K” may be determined.
4.1
PROCEDURE (Length calculation)
1. Mark the centre of the beam on each side of this point mark off distances off 500, 600, 1000 mm.

2. With a span of 500 mm measure the height of the central point on the deflection -measuring device.  Apply a central load of 500g and measure the new height.

3. Repeat 2 for spans of 600, 1000.

4. Enter your results in the table below and complete the table

5. Plot the graph of log y against log L with log y on the “y” axis and logL on the “x” axis.

6. Draw the mean straight line of the graph and measure its slope to determine n.

4.1.1 Results

	A/A
	Width b (mm)
	Length L (mm)
	Deflection y (mm)
	LogL
	Logy

	1
	30
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	


         SLOPE = n = y
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4.2
PROCEDURE (Width calculation)
a) Mark the beams with the same span so that they will be supported near their ends and also mark the mid point of the span.

b) Take the beam of largest width, measure the width with the vernier Calipers.

c) Support the beam at the two marked supporting points and measure the height of the mid-point with the deflection measuring device.  

d) Apply the 500 g load as the mid point and once again measure the height at the centre.

e) Repeat 2, 3, and 4 for each beam.

f) Enter your results in the table below and complete the table.

g) Plot the graph of logy against logb with logy on the “y” axis and logb on the “x” axis.

h) Draw the mean straight line of the graph and measure its slope to determine n.

4.2.1
Results

	A/A
	Length L (mm)
	Width b (mm)
	Deflection y (mm)
	Logb
	Logy

	1
	800
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	


         SLOPE = n = y
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5.
QUESTIONS

· Plot the graph of log y against log L with log y on the “y” axis and logL on the “x” axis. Determine slope n. How does your result compare with the generally accepted relationship?

· Plot the graph of logy against logb with logy on the “y” axis and logb on the “x” axis. Determine slope n. How does your result compare with the generally accepted relationship?

· Calculate the corresponding deflections y, during length calculation (b has constant value), according to the formula shown below. 

· Calculate the corresponding deflections y, during width calculation (b has variables values), according to the formula shown below.

· Compare the observed and calculated values of deflections y.
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   L = length of beam (m)
   y = deflection of beam (m)
   F = force (N)
   E = Young's Modulus (N/m2)
   I = moment of inertia of beam (m4)
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