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[bookmark: _Toc2003969128]1.0 Introduction
[bookmark: _Int_kXDgVdFl][bookmark: _Int_ZmwvCJTx]This assignment a group of students is tasks with finding out the max tensile strength of 4 different mate rials using a tensile strength tester found in the university science lab. The aim of this experiment is to work out when the materials hit their max tensile strength and fails causing the material to divide. The data that was collected is then put into graphs on excel to be analyzed. Before the experiment is undertaken, there must be a brief introduction to what a tensile test really is. As described by TWI the tensile test is a “form of tension testing” and also a “destructive engineering and material science test” They further explain how the test is underdone in which they describe it as a “controlled tension is applied to a sample until it fails” or in the universities experiment a load will be applied to the samples materials provided and put them under strain until it fails. Any results that are concluded from a tensile test can help to justify material selection as the experiment will help to show different materials yield strength and quality control which is a major question that is posed in order to make sure that the correct material is selected for example for high strong project an example of this is bridges, steel should be used due to it having excellent and “high tensile test” as stated by  Simplicable 



[bookmark: _Toc1787653825]2.0 Experimental Procedure

The main piece of equipment that is used in this investigation is the tensile strength machine. To start the investigation, each selection of material was measured by using venire calipers so that the entire group can determine the starting length so that at the end of the experiment a calculation on how much the materials length had changed before it failed. This way a conclusion can be drawn on which material has the best tensile strength. By also taking note of the starting length, a fair test can be completed. The materials that is being used is attached to two separate chucks which hold it in place which when the load nut is in operation by being twisted by two notches 25 times all together which would cause a load to be added to the material. The pressure that is being created would continually cause the materials stress until they reached its ultimate tensile strength and failed behind the protective screen. The material once broken should be taken out of the tester and measured by another member of the team by reading the dial at the bottom of the tester. All data that is collected would then be put into the table and hence put into graphs. This should be repeated for each of the 4 materials. Its also important to remember that the dial at the bottom should be zeroed at the beginning so that the data is credible and that all data is allowed to be recorded. The screen protector should also be down at all times unless the material needs to be added or taken away to be measured. Also, to some up what it is measured, the materials length will change from the at the beginning when its put into the two chucks to when its taken out after it has snapped. Below will be two photos which have been taken by myself of the tensile test machine and the 4 materials that were used to investigate the tensile strength.
[image: ]
(Figure 1 Tensile Test Machine Photo taken by Myself)
[image: ]
[bookmark: _Int_Hi5qHyIE]A quick visual check of the material will show clear signs of stretching and a section where the material has failed. It should be noted that everything should be recorded, for the staring length of the materials to the amount to load being applied and overall, the final length of the materials when they have failed in order to calculate the deformation.
(Figure 2 Materials used during the investigation Photo taken by myself)
Results:
[bookmark: _Int_pv0flfLi]All the data below is taken from the spreadsheets that are required to be filled in in order to produce all the necessary graphs and tables. What can also be found below is a description box which contains the material used original cross-sectional area and the original length. After that there is the spreadsheet that was filled in during the investigation. Next there is graphs that were created to present the tensile strength of each material and help answer the assignment brief. Then there is a small box with more information in. This box contains the tensile strength , yield stress and elongation of each material. Finally there is a second graph which shows the elastic region of all materials which needs to be compared with research.
Aluminum: 
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Steel Data:
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Plastic:
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Alloy: 
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[bookmark: _Toc1655316512]3.0Analysis
The first graph shows the tensile test strength of Aluminum. What it shows is that the stress values has a steady increases with the Nominal Strain. This is until 
The yield strength for aluminum stops after the fifth point and then turns elastic after a longer period of time.
The yield strength for steel is found after looking at the graphs points after looking at the points leading up to the 19th one. The yield strength then shows at the graph begins to flatten out. Also take note that 2 points on the graph are invalid results due to the not matching with the other points correlation so must not be taking into account. This could be because of a error in the process. This was then chnaged after the graphs where corrected, however the correlation still remained the same
The final graph which is about the material alloy. This material is pretty simple to read the yield strength of this material can be seen up till 0.4 along the x axis. The rest of the data shows when it ends hence becoming elastic 
When looking at the graphs above the data can be read and analyzed. Both plastic and aluminum follow the same correlation in which the materials show their tensile strength. Also to note that the other two materials alloy and steel also follow the same correlation. However, after looking at the graphs in more detail the data shows that both alloy and steel both reach there max tensile strength at a very low number compared too the other two which are aluminum and plastic.
 
[bookmark: _Toc219418303]4.0Conclusion:
To conclude this report the assignment shows that when it comes down to over all tensile strength the best material to use steel due to the fact that it will break after a longer period of time and with more load. This can be seen when looking at the graphs above. This material had the most load applied to it. This is most seen in real life situations as steel is used in most heavy duty vehicles and building due to it having a much better load resistance and over all tensile strength hence being stated by this website below. When doing research on the max tensile strength of the four materials one clear answer became visible. Using a website from “LinkedIn”  they state the following “ common structural steel can range from 400 MPa to 500 MPa”. With this in mind and the fact that steel was used and compared to the other three the winner is clear and the statement of steel having the best tensile strength can be proved true by looking at the graphs above.


[bookmark: _Toc1586414761]5.0Evaluation
When working with graphs and data errors will most likely due to inaccuracies in the workshop. The group when taking all the data needs to be aware that any lack of concentration would result in data being less accurate and hence making that data on the graphs seem incorrect. Its important that any potential errors to be eliminated straight away, how this is done is by first making sure that when data is collected by a member of the group that someone else both records the data and gives a second opinion on the value shown on the dial. The team should also be communicating with each other to make sure that the dial at the top is turned correctly and that all data recorded in the booklets is all correct to ensure that the graphs show the correct data patterns and follow the guidelines in the booklet. The usage of a larger tensile tester would also greatly improve the chances of human error due to it being automatic and able to read any data to an incredibly accurate measurement which in some cases the human eye cannot read. The use of an extensometer would also help to improve accuracy due to it measuring the strain directly on the chosen specimen. 
When looking at the data that was collected in the experiment, it must be compared to data found when doing research to prove if the completed assignment and its results are valid. When the data that was collected in university and data that's compared to by research, our data shows that the average was on average 97.6 MPa however after looking online aluminum normally has an average yield stress of between 30 to 50MPa so our results do validate these findings. The data also shows that the average elastic strain recorded was increasing by 0.002 which also found to be the case when finding out the average strain online was also 0.007 which is a little over the rough value. and finally the Youngs modulus the average value given is 69GPa whereas the value that was investigated was at a value of our peak was 140GPa which is way higher that what it is known for. To conclude our investigation on this material we can conclude that yes the results are viable as they fall into the same number range of those found on the internet
Next was the steel fragmentation. Its stated that the average yield stress is 180 to 200MPa elastic strain is also measured at roughly 0.002 and that it has a Youngs modulus of 200,000MPa. Our results goes as the following its yield stress was recorded at 178.98 which is within its valued range. Its elastic strain was also measured at 0.003 which is a little higher than what's normally recorded however since its around the same value means that we can take these results as also valid.
The alloy sample was said to have a elastic strain of also 0,002 which after the investigation the value was also recorded at 0.002 with both results being the same its concluded that yes, our investigation results are again valid.
Finally, the plastic sample. Its said that plastics like PVC have a yield stress of between 15-30 ours was recorded at a value of 12.11 which again fits into what research would say. However our elastic strain was higher that what it should have at a value of 0.004 instead it should have a value of between 0.01 and 0.02, this could invalidate our results so further investigation might be required.



[bookmark: _Toc201406411]5.1Further Work:
If the task was to be undertaken without a time limit and with unlimited resources the task could be undertaken in a more confident environment with results that can be collected and studied better due to no limitation on what equipment to use and as previously stated no time limit which allows the group to take time and be careful with delicate data reading skills. It must also be taken into account that due to the group now having a larger time scale and better equipment the data that will be collected can be more accurate that the data collected during this experiment due to the equipment potentially having a closer range of accuracy on the dial found at the bottom
[bookmark: _Toc2094516771]6.0References:
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A graph showing a tensile test on Alloy material
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Elastic region
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‘Specimen Material: Steel
Original cross sectional area (mm"2): 1840.9
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Elastic region
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A graph showing a tensile test on steel
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