Compression Testing


Lab Background
Compression testing is important for the same reasons tension testing is important.  Several properties of the tested material can be obtained by performing one simple test.  It is also important to determine if a material behaves the same way if loaded in compression as it did in tension.  

Lab Procedure

Each group will need to perform one compression test on a block of spruce-pine-fir select grade wood.  The test can either be done parallel to the grain or perpendicular to the grain.  If your group decides to test parallel to the grain you will need a 2”x3”x8” block of wood while if your group decides to test perpendicular to the grain you will need a 2”x3”x6” block.  Follow the appropriate section below based on your group’s choice of load orientation.

 Parallel to Grain:

1) Measure all the required dimensions and record them on the data sheet.

2) Use a pencil to make marks 6” apart centered from end to end of your specimen.

3) Attach the 6” mechanical extensometer to your specimen.  The extensometer should be connected at the marks made in step 2.

4) Insert your block into the Instron 4485 testing machine.

5) Set the cross-head speed to 0.024 in/min.

6) Apply a compressive load to your specimen.

7) Use the extensometer to measure and record the deformation at every 1000 lb increment of load.

8) Stop the test once a maximum load has been reached.

Perpendicular to Grain:

1) Measure all the required dimensions and record them on the data sheet.

2) Insert your specimen to the Instron 4469 testing machine and place a 2” plate across the top of your specimen.
3) Zero the dial indicator that will be used to measure the deformation.
4) Set the cross-head speed to 0.012 in/min.

5) Apply a compressive load to the specimen and record the load at every 0.0025” increment of deformation.

6) Stop the test when a maximum load has been reached or the deformation reaches 0.1”.

Lab Report

The report for this lab should be a memo written by your group that will be worth 100 points.  Remember to attach your initialed data sheet at the end of the memo.  The first thing you will need to do with your data is to create a stress-strain diagram.  So before you can do this you will need to calculate the stress and strain at each of your data points.  Once you have a stress-strain diagram you will need to find the compressive modulus of elasticity of your wood block by applying linear regression to a portion of the stress-strain curve that appears linear.  Be sure to justify your selected region for regression.  The slope of your linear regression line is the compressive modulus of elasticity.  You will also need to find the compressive strength of your wood block by applying Eq. (1).  If your group performs the parallel to grain test you will also need to determine the critical load required to cause your block to buckle.  This can be done using Eq. (2).  When applying Eq. (2) use your experimentally determined modulus of elasticity.  The effective length (Le) in Eq. (2) is twice the length of the block for our loading situation.
In your memo you will also need to compare your experimental values for compressive modulus of elasticity and compressive strength to the reference values given below.  Use percent differences to make your comparisons.  Lastly, describe real world applications where it would be useful to know the compressive modulus of elasticity and compressive strength of your wood block.
Presentation
Next week each group will come to the board and fill in a table with the following information.

	Load Direction
	Comp. E (psi)
	SUC (psi)
	Pcr (lb)


Then two groups will be randomly selected to answer questions about the lab.
Equations

(1) Ultimate Compressive Strength



(2) Critical Load for Buckling 
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SUC = ultimate compressive strength, psi


Pcr = critical load for buckling, lb
Pmax = max. load (lb)





E = modulus of elasticity, psi

A = cross-sectional area, in2




Imin = min. moment of inertia, in4









Le = effective length, in

Reference Values

	Material
	Compressive Modulus of Elasticity Parallel to Grain (psi)
	Compressive Modulus of Elasticity Perpendicular to Grain (psi)
	Compressive Strength Parallel to Grain (psi)
	Compressive Strength Perpendicular to Grain (psi)

	Select Spruce-Pine-Fir
	1,500,000
	75,000
	5,800
	530
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