Beam Deflection


Lab Background

Beam deflection is an important topic since beams are found everywhere and understanding how they deform due to load is crucial when designing structures.

Lab Procedure

Each group will perform a beam deflection test on a cantilevered wood beam and a simply supported aluminum beam.  The following steps should be followed in the lab:

1) Place the dial indicators in the proper locations.  For the wood beam, one indicator should be placed roughly half way along the span and the other indicator should be placed near the free end.  On the aluminum beam, one indicator should be placed a distance of L/4 from one support and the other indicator should be placed close to the center of the beam.  

2) Measure all the dimensions required on your data sheet.

3) Place the weight hanger on the beam at the appropriate location.

4) Zero the dial indicators.

5) Apply load in 1 lb increments from 0 to 10 lb for the wood beam.  For the aluminum beam, apply load in 5 lb increments from 0 to 50 lb.  Record the deflections measured by the indicators at each load increment.

Calculations
1) You should begin your calculations by entering your data in Excel.  
2) Use Excel to create two graphs.  The first graph should show deflection (y-axis) vs. load (x-axis) for the two indicators on the aluminum beam.  The second graph should show deflection vs. load for the wood beam.
3) Use linear regression on the deflection vs. load data for each indicator to find the slope 
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of the regression line through the data.

4) Apply the beam theory formula given in Eq. (1) to find the theoretical deflection per unit load 
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for the two indicators on the aluminum beam.  When using Eq. (1), assume Eal = 10.6x106 psi.  The x in Eq. (1) is the distance from the left support to the indicator position since we have defined our x = 0 location at the left end of the beam.
5) Find the experimental value for the modulus of elasticity of wood (Ewood) by using Eq. (2).  The reference value of modulus of elasticity for your particular wood beam can be found on the data sheet.
Lab Report
The report for this lab should be a memo written by your group worth 100 points.  Make sure to attach your initialed data sheet and a set of hand calculations.  The following describes what is expected in two sections of your report.

Experimental Results

Include a table of your experimental data.  Also, include the graphs created when performing regression.  Show your calculated theoretical deflection per load for the aluminum and experimental modulus of elasticity of the wood.  Summarize your experimental and theoretical values in a table.

Discussion of Results

In this section you should compare your experimental values to theoretical or reference values using percent errors.  You also need to give an explanation for any major differences between your experimental and theoretical or reference values.  Include an explanation of how well the assumptions of beam theory were met for each of the materials tested.  Also, discuss whether the beam theory worked better for aluminum or for wood based on the percent differences you found.
Presentation

Each group will write their experimental values of deflection per unit load for the aluminum beam and their experimentally determined modulus of elasticity for wood on the board.  Two groups will be selected at random to answer questions about the lab.
Equations
(1) Deflection per Unit Load (Al Beam)
(2) Modulus of Elasticity of Wood
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= theoretical deflection per unit
Ewood = modulus of elasticity of wood, psi
               load, in/lb



x = distance from left support, in

x = distance from left support, in

L = length of beam, in


                                                                  
L = length of beam, in

Eal = modulus of elasticity of Al, psi
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= experimental deflection per load, in/lb
INA = moment of inertia, in4


INA = moment of inertia, in4
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