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Experiment:  

Beam Bending

II. OBJECTIVE:  

To compare measured deflections to deflections calculated using the conjugate beam method for the beam shown below.

III. EQUIPMENT USED:   

1. Scott Beam Tester 

2. Micrometer

3. Strain indicator

4. Ruler

IV. THEORY: 
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V. PROCEDURE:

1. A beam composed of aluminum was tested in two separate tests under 0, 150, 300 and 450 pounds of pressure.  This pressure was delivered to the beam in two equal forces measuring 7 ½” from each end of the beam.  

2. Two strain gauges, each attached to the wires under the beam, were installed under the beam, one at 4” from the right end of the beam and one 6” from the left end of the beam.  A micrometer was installed on top of the beam to make direct measurements.

3. The strain gauge test equipment failed to give accurate information and measurements were discarded after the first run.  The modulus of elasticity E=9,000 ksi, is to be used. 

VI. DATA AND RESULTS:

	Data

	P,lb
	u ε
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	Run 1    0
	0
	0.0
	0.0
	0.0

	Run 1 150
	445
	0.026
	0.022
	0.016

	Run 1 300
	1170
	0.050
	0.043
	0.032

	Run 1 450
	2000
	0.074
	0.063
	0.048

	Run 2    0
	0.0320
	0.0
	0.0
	0.0

	Run 2 150
	0.0400
	0.028
	0.021
	0.015

	Run 2 300
	0.0400
	0.053
	0.042
	0.032

	Run 2 450
	0.0400
	0.075
	0.060
	0.046


VII. CHARTS, TABLES, GRAPHS:

No graphs required.

VIII. CALCULATIONS:

See Attached calculations and results below.

	Calculated by Conjugate Beam Method

	P,lb
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	Calc.
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	Run 2 150
	0.028
	0.0239
	14.6%
	0.021
	0.0212
	0.95%
	0.015
	0.0161
	7.3%

	Run 2 300
	0.053
	0.0478
	9.8%
	0.042
	0.0410
	2.4%
	0.032
	0.0322
	0.6%

	Run 2 450
	0.075
	0.0717
	4.4%
	0.060
	0.0615
	2.5%
	0.046
	0.0484
	5.2%


X.  CONCLUSION: 

The objective was met using calculations by the Conjugate Beam Method with a minimum of 0.6% error and a maximum of 14.6% error.  

           David Dammon 
ENCE 2311
Page 3 of 3

