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Chapter 1 – Introduction

The aim of this assignment is to test numerous factors of different materials such as stress, strain and tensile strength. All materials have different properties and hence all have different limits when it comes to stress and strain. These factors are essential when it comes to many different engineering scenarios such as material choice when designing a product. Stress and strain limits as well as tensile strength are one of these essential factors and this is the reason the materials are tested.

Chapter 2 – Experimental Procedure
Figure 1
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Description automatically generated]In order to find out the information we required we had to test different material samples. In this test we tested four different materials as shown in Figure 1. These four material samples were mild steel, aluminium, duralumin and plastic (PVC). The original length of these samples was recorded as well as the height and width of the sample in order to calculate the cross-sectional area. To conduct this test, the Tensile Tester Kit ES6 was used in one of the science labs. The piece of equipment used in these tests is shown in Figure 2 and is illustrated. [image: A metal plate with text on it

Description automatically generated with medium confidence] The test involves clamping one of the material samples into both the top chuck as well as the bottom chuck. Once the material is securely fastened using a hexagonal tool and the safety guard is in place, the load nut could start to be turned. This then begins to apply force and pull the sample apart. The load nut extends the sample by 1mm for every full turn of the nut, with marks to indicate smaller increments. This nut is then turned to increase the extension in 0.2mm increments until 5mm where it then changes to 1mm increments to 10mm and then finally 10mm increments onwards until failure. While this is happening, the bottom chuck is connected to two large springs and a dial indicator is used to measure the deflection. This deflection allows for the force to be shown. This dial indicator is zeroed before each test when the material sample is fastened. This procedure was the exact same for each of the material and each of them were extended and measured at each increment until the material failed and snapped. Once the material sample failed, the two halves of the sample were taken out of each chuck and were measured to find the new length allowing for the elongation to be calculated. Figure 3 shows each of the material samples after they were tested to failure. All of the data gathered from these tests were recorded in a handout what was given out. [image: Several metal pieces with holes
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Figure 3






Chapter 3 – Results
As stated in the previous chapter all the data that was gathered for each test for each of the materials was recorded in a handout. The data was written down after each increment to make sure no mistakes were made. Only the length, cross-sectional area and dial indicator measurements were recorded in the handout and the other values were calculated later. Below are four images showing each of the tables with the raw data that was gathered from the tests. The images are shown in order of steel, aluminium, duralumin and plastic (PVC). 
Raw Data: Steel
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Raw Data: Aluminium
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Raw Data: Duralumin
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Raw Data: Plastic (PVC)
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Chapter 4 – Analysis
After all of the raw data was collected from the lab test and it was recorded in the handout it was then inputted into an Excel document. In this Excel document the results for each material were inputted and the rest of the values that were required were calculated using the correct formulae as well as Excel formula functions. After the tables for each of the materials was filled out with all of the correct data, graphs were able to be made for each of the materials. Below are each of the tables for the different material samples as well as stress strain graphs for the each of the materials.

[image: A screenshot of a graph

Description automatically generated]
Excel Table: Steel
[image: A screenshot of a graph
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Excel Table: Aluminium
[image: A screenshot of a data sheet
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Excel Table: Duralumin
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Excel Table: Plastic (PVC)
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Excel Graphs: Steel and Aluminium Stress Strain
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Excel Graphs: Duralumin and Plastic (PVC) Stress Strain

Chapter 5 – Conclusion
After completing the Excel document and the stress strains graphs the data can be analysed and validated by identifying the materials that were tested and then compared against researched results. The first material is steel. From the graph the tensile strength is 259,000,000Nm² or 259MPa. From research the tensile strength of mild steel ranges from 295MPa to 550MPa (MatWeb, 2024). The yield strength calculated from the data collect came out as 127,500,000Nm² or 127.5MPa. Once again, the value found via research states the yield stress ranges from 250MPa to 350MPa (MatWeb, 2024). Both the tensile strength and yield stress vary somewhat to the data collected from the test. However, the tensile strength was close to the smaller range, but the yield strength had a much bigger variance. This could be down to numerous reasons such as imperfections in the material sample to a change in temperature. However, human error is the most likely reason for this deviation in the collected data from the researched data. The next material tested was aluminium. The Excel table shows the tensile strength for aluminium as 143,500,000Nm² or 143.5MPa. The yield stress that was calculated from the table was 50,500,000Nm² or 50.5MPa. These values are quite close to researched values for aluminium, these values being around 90MPa for the tensile strength and around 40MPa for the yield strength (Joe Mullally, 2023). The next material tested was duralumin. The values found for duralumin as stated by Kral (2020) are 219999997.9Nm² for the tensile strength and 94999999.42Nm² for the yield stress. From the table the data shows that the tested tensile strength was 265000000Nm² and the yield being 253000000Nm². These results did differ somewhat from the researched results. The final specimen was plastic (PVC). The results from the table are as followed; 1250000Nm² for tensile strength and 16000000Nm² for the yield stress. According to Escudier and Atkins (2019) the tensile strength of PVC is 16MPa (16,000,000Nm²) and 14.8MPa (14,800,000Nm²) to 57.4MPa (57,400,000Nm²) (MatWeb, 2024). The collected data did vary slightly, however were near the researched data.

Chapter 6 – Evaluation
There were errors when it came to the testing process as shown in the data. Errors and mistakes were tried to be kept to a minimum when carrying it out the test. The first step taken to avoid error was to ensure the material samples were fastening correctly each time to limit the amount they moved during the testing of it. A sample moving or slipping could produce an anomaly when it comes to producing a graph that would be clearly visible. So, steps should be taken to limit this. Another factor to take into account was how the load nut was turned. The load nut must be turned gradually yet smoothly to ensure the material doesn’t get shocked. This shock could lead to the material failing prematurely and skewing the results. It could also lead to jolts in the dial indicator again skewing the results. Another step taken was to ensure the material samples were in adequate shape. This is because some samples may be bent or twisted. This again could lead to the sample failing prematurely or not performing as it should if it were to be in good shape. The final step would be reducing human error. A way to do this is to allow only one person to apply load through the load nut as the applied load would be more consistent.

Chapter 7 – Further Work

Given unlimited time and resource this test could be made to produce much more precise data. One way to increase the reliability of this test is to test multiple of the same sample and repeat for all of the other materials. This would allow for the taking of an average instead of only one result and relying upon that. Another way that the data’s accuracy could be improved is to ensure that all of the material samples are tested at the same temperature as temperature can easily affect materials during the test which could lead to anomalies in the results. And the final measure that could be taken to ensure better results is to use digital equipment allowing for more precise readings as well as potentially more accurate loads being applied if a digital tensile tester was used for the tests.
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Specimen Material: Steel

Orginal Cross-sectional area (mm2): 2mm?

Orignal Length (mm): 31mm
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Specimen Material: Aluminium
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Specimen Material: Duralumin
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Specimen Material: Plastic (PVC)
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