ENGRI 1170, Introduction to Mechanical Engineering

Cornell University, Fall 2008
Bending Test Lab
Summary:
The purpose of the bending test is to get an idea of the stiffness (the bending stiffness) of materials. From this simple test one can get quickly determine a reasonable value for the modulus of elasticity. (for isotropic materials.) 
 

You will use the same materials in the Tensile Lab.  This will allow you to compare the results of both tests.
· Steel, 1018

· Aluminum, 6061

· Brass, 360 free machining

· PVC, Type 1

Testing:
In our test, the specimen are supported at both ends in a simply supported beam configuration. The supported ends of our beams are unfixed and placed on rollers. 

Small weights (lead and steel washers) are used to load “the beam” and a precision dial indicator is used to measure the midspan deflection.  This is as static test; the load is applied slowly, one weight at a time.
Specimens: 
The specimens for our bending test are rectangular plates, about 24 in. long, 1-inch wide and about 1/8” thick.  

Procedure:
For each specimen you will apply a load in small increments using the lead disks provided.  The load is applied as a “concentrated force” at the midspan of the beam and the deflection is measured at the same location. You will need to record the weight of each lead disk and the deflection of the beam the load causes. 
The idea is to develop a load deflection graph, so you need to take a number of measurements. About 7 to 10 loads in increasing order should provide a sufficient set of data to compute the modulus of elasticity.

You should measure all the dimensional characteristics of your specimen.  Of critical importance are the cross sectional area and span length.

Results:
The equation relating load, displacement and the modulus of elasticity is:

 =PL3/(48EI)

 Where  = deflection, 

P = applied force, 

L = span of the beam,

E = modulus of elasticity

I = moment of inertia.  (For a rectangular cross-section of width w and thickness t (flatwise on supports) I = wt3/12

Note: make sure you have appropriate units for each parameter.  
Report:  Each group will present one report, which should include: 

· A brief description of the test procedure, and a sketch of the test setup 

· For each material, plot (on same graph) the measurements of load and displacement (those 7 or 10 data points).   The slope of the plots is related to E. 

· For each material you need to determine, E, the modulus of elasticity.  

· The results should be presented in a table format for easy comparison of the materials tested. 

