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[bookmark: _Toc475786705]Chapter 1: Introduction
During this text you will gain knowledge on how a tensile test is conducted. To conduct this test, you will need a tensile tester kit, and materials in which you will test on. You will place each material one at a time into the tensile tester kit and conduct tests on them accordingly. Once this is done each set of data will be put into a table and plotted on a graph using excel. Overall, the aim of this test is to understand the amount of extension that each material can yield until it snaps, this would allow for the force that has been acted upon it to be calculated and also the stresses and strains. This test ultimately is to understand which material can stretch and withstand the greatest number of forces and stresses before snapping.

[bookmark: _Toc1544902875]Chapter 2: Experimental procedures
Four materials were chosen to conduct the experiment, these materials were steel, aluminum, duralumin, and PVC, each material was measured before being tested, this was the original length of the material and the cross-sectional area, this was done using the dial caliper. Then each material was bolted into the tensile tester using a 10mm Alan key and the gauge was set to zero after tension had been acted upon it. The safety guard was then put in place so that once the material reaches max extension and snaps and does not fly out and hit the users of the kit. Then using the load nut located at the top of the tester, the material was stretched at 0.2mm increments starting from 0mm up to 5mm then the increments increased to 1mm increments up to 10mm and then in 10mm increments up until 60mm. During this process one person read the dial indicator and recorded its measurements in mm. Once the material had reached its peak elasticity and snapped the new length of the material was measured. Then using the data discovered the force (N), extension (mm), Stress (N/m^2), Nominal strain (no units), Tensile strength(N/m^2), Yield stress (N/m^2) and Elongation (%). Then once the data had all been gathered, they were plotted into various tables and graphs  
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[bookmark: _Toc1868009799]Chapter 3: Results
Within the lab the raw data was collected using the tensile tester, this data was load nut movement increments which ranged from 0.2mm up to 5mm in 0.2mm increments and then 1mm increments up to 10mm and 10mm increments up to 60mm, also recorded within the lab as raw data was the dial indicator movement which varied from material to material but all began at 0mm and ranged up 5.3mm, for Steel it went up to 10.00mm on the load nut and up to 5.18mm on the dial indicator, then for the aluminum it went up to 4.8mm on the load nut and up to 2.89mm on the dial indicator. Then for the duralumin, it ranged up to 7,0mm on the load nut and then 5.3mm on the dial indicator finally for the pvc it ranged up to 20.00mm on the load nut however unlike the other materials where the dial indicator increased together with the load nut on the pvc the dial indicator went up to 0.32 and fluctuated between 0 and 0.31 this was due to the pvc shrinking at a far more considerable rate compared to the other materials.

[bookmark: _Toc2046372642]Chapter 4: Analysis
Below are the tables and graphs designed through excel using the Raw data that was collected in the Lab (Load Nut movement(mm) and dial indicator (mm)), this allowed for the Force to be calculated by multiplying the 2nd column Dial indicator measurement by 100 giving us the force in N, then the Extension (mm) of the material was calculated by taking the dial indicator movement from the load nut movement as seen in column four. Then for column five the stress (MN/m^2) was calculated by dividing the force over the area acted upon by the force, finally the strain (No units) was calculated by dividing the change in length over the original length. The original length (mm) was also documented along with the final length (mm) after the material had snapped and the cross-sectional area was also calculated and noted down which for all materials was 0.000002 (M^2). Also noted within the tables is Tensile strength (MN/m^2) which can be found on the graph where the piece of material snapped, then the Yield stress (Nm^2) was calculated on the graph which is the point where the strain begins to plateau and even out, then the % Elongation was calculated by taking the original length off the final length and divide it by the original length and multiplying that by 100. Finally documented in the tables is the Modulus of elasticity E (Gpa) which can be found by dividing the stress by the strain. Also found within the graphs is a line of best fit found in green.
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[bookmark: _Toc2106507439]Chapter 5: Conclusion
In conclusion, the experiment used a total of four materials: Steel, aluminum, duralumin and PVC, each of these materials showered a unique stress strain curve. Starting with PVC this material reached the greatest Load nut movement at 20mm, however unlike the other materials where they showed a positive correlation with the load nut movement the PVC reached a peak of 0.31mm on the dial indicator and plateaued between 0.15 and 0.30mm this was due to the high elasticity of the pvc which caused it to stretch but shrink back again to a far less extension of the material whereas the other material once stretched took longer to shrink back to their original size this was due to their modulus of elasticity being far greater than that of pvc which was 0.56 (2dp) and the other materials had a modulus of 9.61 for aluminum, 15.81 for steel and 12.09 for duralumin. Each material also showed varying results on its % elongation starting with steel where its final length was 33.5mm which showed a 8.06% elongation, however aluminum which had the same original length of 31mm had a final length of 38.4mm  which showed a 23.87% elongation which is an over 15% greater elongation than steel however PVC has an even greater elongation at 80.97% which is almost 60% greater than aluminum and over 70% greater than steel which gave PVC a final length of 56.1mm. The yield stress of each material was also different, for steel it was 127.5(N/m^2), however when compared to research the yield stress for steel is 250(N/m^2) which is roughly 50% difference, which can be explained in the evaluation and further work chapters, the yield stress for aluminum was 77.5(N/m^2), and research shows that aluminum has a yield stress of 95(N/m^2), this different also be explained in chapters Evalution and further work. The yield stress of duralumin is 195(N/m^2) but research shows that it has a yield strength of 345(N/m^2) which can also be explained in the next chapters. Finally, Pvc showed a yield stress of 16(N/m^2) but again after research Pvc is said to have a yield stress of 74.4(N/m^2) which can be explained in the next chapters also.

[bookmark: _Toc1418042367]Chapter 6: Evaluation
To eliminate as many errors as possible, precautions were taken to ensure that the tests were as fair and smooth as possible. In total there were 6 people per team this allowed for everyone to have a designated job so that everyone can focus on a specific area, for instance someone had to read the dial indicator and shout out to the person writing down the data the results, then someone would turn the load nut an even pace 0.2mm /1mm /10mm and indicate to the person reading the dial indicator when to read the dial. Another person did the measurements for the original length and the final length.

[bookmark: _Toc403463873]Chapter 7: Further work
To make this experiment better, there are several parameters that can be taken into consideration that can alter the outcome of the results, firstly temperature, a setting with a more controlled temperature will allow for a more accurate results as the lab gets warmer throughout the day altering the results. Another way to make the results more accurate is to use the bigger tensile tester in the lab. This tensile tester is far more accurate and would give results to a greater degree of accuracy. Also, another way to get more accurate results is to have a greater time period to do the test as the movement of the load but can be done to a more precise control and the experimental team will not need to rush each movement of the load nut, also a way to have the movement of the load be more precise is to have it automated this making the movement the same every time an giving more precise results. The extended period of time will also allow for the test to be conducted multiple times allowing for the accuracy of the overall results to be greater
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