MATERIAL CHARACTERIZATION

LAB PROCEDURE

Objective:  

Apply different transverse loads and measure the resultant deflection on different material samples and cross sectional geometries.  From the plotted data, calculate the modulus of elasticity and compare with literature findings.

Lab Materials:

· Three to four feet long, 1" x ½" steel and/or aluminum bar stock.  Can also use material from local shops such as wood, metal and plastic rods and wood beams.

· Stools or a solid base to support the material while suspending weights

· Dial indicator to measure beam deflection. 

· Weights to apply the transverse stress to the material sample.  Used 1 ¼ pound barbell plates up to twelve pounds.

· Coffee can or other receptacle to hold the weights

· Rope or cable to suspend the receptacle to the material sample

· Tape measure

· Computer with Microsoft Excel to graph the results and generate the data slope

Setup:  (Photo on the 2nd page)

· Students can set the stools or base such that the material is supported on both ends separated by a known distance 'L'.  Do not clamp down the ends.

· Use the rope or cable to suspend the weight receptacle in the center of the suspended material supports.  Do not center based on the location of the material ends.  

· Place the dial indicator or ruler close to the center.  It must be able to measure an increasing deflection away from the instrument.

· Load the linked spreadsheet that will graph the data points as they are entered.

Procedure:

1) Divide student into teams of three to four.

2) Either zero out the measurement tool or make an initial deflection measurement with no weights.  This amount is entered in the spreadsheet and will be subtracted from all subsequent measurements.

3) Add weight and measure the resultant deflection.  

4) Enter the data in the Excel spreadsheet.

5) After enough data points have been plotted, calculate the slope of the plotted points and the R2 value for the linear regression.

6) Calculate the Moment of Inertia based on the equations in the PowerPoint presentation.

7) Solve for E, the Modulus of Elasticity.

8) Compare to literature value for this material.

Procedure for other teams:

· Rotate the material sample 90º, changing the moment of inertia.

· Change the material.

· Use a different distance 'L'.  

Teacher Notes:

· The dial indicator is a sensitive tool.  Help the students with the initial setup and frequently check its status.

· If you cannot get a dial indicator, you might be able to rig up some calipers to measure the deflection.  If in a pinch, a ruler can work but you should use material with greater deflection, such as wood.  ½" x 1" aluminum or steel bar stock will not deflect enough to get a good measurement.

· If using steel or aluminum, a twelve pound load will keep the material in the elastic region so you can reuse your samples.

· If you want some excitement, characterize brittle material such as a piece of hard wood or some plastic.  (Wear safety glasses)  Just beyond the elastic response the material should fail catastrophically.
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Example setup on wooden rod using a dial indicator.
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