






Lab No.1: Brinell Hardness Test
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Objective: 
The objective of the lab was to test the hardness of different materials by using the Brinell Hardness Test. For this lab the two materials tested were Aluminium and Steel.

Introduction:
 The Brinell Hardness Test is a quick, cheap and non damaging test used on a small piece of material. In this experiment a metal ball is pressed against the material at a certain pressure for a set amount of time to determine some mechanical properties of the materials. Hardness is, according to Brinell “The resistance to permanent indentation under static or dynamic loads-indentation hardness”. The reason why this experiment is performed is because a materials’ hardness has a constant relationship to the tensile strength of that same material so it can be used as a non damaging method to determine the general property of that material. The Brinell hardness of a material is calculated by dividing the applied load in kg by the area of the indentation. And the area of the indentation is calculated by the formula


Materials: 
As shown in the lab manual the material required are
· Compression machine
· Steel ball (indenter of 10.00mm diameter
· Microscope (0.02mm)
· Steel and aluminum flat cubes with finished surfaces

Procedure: 
The procedure for this lab was followed exactly as stated in the lab manual. No change or deviation to the procedure was made. So as to the guidelines posted I have and will only reference the source material.























Discussion:
1. The Brinell Hardness Test is a practical test to perform for various reasons. It doesn’t harm or deform the metal in any significant way, so the part can still be used. It is inexpensive and quick, about 15 seconds. Also when compared to other hardness test the Brinell Hardness Test makes a larger indentation on the specimen, this means that it takes into account different grain structures in the material so it gives a more complete result.

2. Two other popular hardness tests are the Rockwell Hardness Test and the Vickers Hardness Test. The Rockwell test is the most commonly used test. It is similar to the Brinell sense because it measures hardness through indentation, however for the Rockwell test two indentations are made. The first is called the minor load and is used to diminish the effect of the surface finish. After this the major load is applied and held for a set amount of time, just like the Brinell test. Results are then recorded.

The Vickers Hardness Test is used for small and thins sections of metal. A square based pyramid shaped is to press into the object, at very light loads. The sample of the material being tested usually has to undergo preparation to make sure it’s small enough for the test to be performed. The indentation caused by this test is extremely small.


3. A) When performing this test it is important to make sure that the indentation is not too close the edge of the specimen. An indentation too close to an edge will cause the indentation to be larger and uneven due to there being less supporting material                       

 B) It is also important when performing this test to make sure that the indentations are not too close to each other either	 for similar reason as for it not being done too close to an edge. If an indentation is performed too close to another indentation then there will not be enough supporting material so the indentation will be larger that it normally would be.

4. The main source of errors for this lab experiment came from the measuring of the indentations. There was no way of making sure the measurements were taken across the center lines of the indentations, so there’s a possibility that the measurements are exactly accurate. Another source of error affecting the accuracy of the measurements is the fact that the ruler used to measure the indentations was read by human eye, leaving room for error.                                                                                                                                                                                                                                 





Appendix:

Sample Calculations:
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