Hardness Testing


Lab Background
In this lab we will be performing hardness tests on different materials.  There are many different hardness tests that can be performed.  Hardness tests are very useful since they are fast, cheap, and usually non-destructive.
Lab Procedure

Each group member will select specimens to perform hardness tests on.  Each person needs to select a specimen for Brinell testing, a specimen for Rockwell testing, and a specimen for polymer testing.  When selecting your materials, make sure a reference value is given on the data sheet for the test you intend to perform on the material.  Once you have selected your materials, you need to complete the following steps.  The Brinell, Rockwell, and polymer tests can be performed in any order.

Brinell Test

1) Use the Brinell hardness testing machine to create an indention in your specimen.  Select a location at least 2.5 times the indention diameter away from the specimen edge and the edge of any previous test.  

2) Measure the diameter of the indention from the Brinell test using a microscope.  The numbers read from the microscope are in millimeters.

3) Use the indention diameter to find the Brinell hardness number (HB) using the chart on the front of the machine.  If your diameter is not on the chart, use Eq. (1) to calculate HB.

4) Estimate the tensile strength of your specimen by using the chart on the wall in the lab.  When using the chart you do not need to interpolate.  Select the value closest to your HB and use that value to estimate tensile strength.  
Rockwell Test
1) Perform three Rockwell tests on your specimen.  The distance between any two indentions should be 3 times the indention diameter and the centers of all indentions must be 2.5 times the indention diameter away from the edge of the specimen. 
2) Read the Rockwell hardness number from the machine and record it on your data sheet.  If you get a Rockwell B number above 100, you should switch to the Rockwell C machine and perform three hardness tests using that machine.
3) Average your three Rockwell hardness numbers. 
4) If testing on a cylindrical face of a specimen you need to apply a correction factor.  These correction factors can be found on the wall chart or in Tables 11 and 12 of ASTM E18 available on the IDE 120 lesson page for this lab.
5) Use your average Rockwell hardness number to estimate the tensile strength of your specimen using the chart on the wall.  Again, you do not need to interpolate when using the chart.
Polymer Test

1) Select a polymer and determine which test you want to perform.  You should choose a test that has a reference value given on the data sheet.

2) You need to perform hardness tests at three different locations on your polymer specimen.

3) Average your three hardness values.

4) You do not need to estimate the tensile strength of the polymer you test.
Lab Report

The format for your lab report should be a formal report worth 100 points written by your group.  Don’t forget to attach your initialed data sheets to the memo.  Include a table showing your results for the lab.  Compare your hardness and tensile strength values with reference values for your materials.  The reference values you should use are provided on the data sheet.  Calculate the percent errors for each value and include this information in your table.  You will not have a percent error comparison for the tensile strength of your polymer since it was not determined experimentally.

You need to discuss in your memo how well your experimental values match the reference values.  Give reasons for any major differences between the values.  You also need to describe one situation where you would rather use a Brinell hardness test and a different situation where you would prefer to use a Rockwell test.  Be sure to justify your answers.  
Presentation

Each group will come to the board and fill in your values for the following:
	Material
	Hardness Test Performed
	Avg. Hardness Value
	Estimated Tensile Strength (ksi)


Then, two random groups will be selected to answer questions.
Equations

(1) Brinell Hardness (HB):
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P= Load, kg





D= Indenter Diameter, mm



d= Indention Diameter, mm 
_1186741860.unknown

