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[bookmark: _Toc184568014]Introduction
A tensile test is a procedure used in material science to determine a material’s ability to withstand axial tensile forces. This measures the maximum stress a material can undergo while being stretched before breaking or permanently deforming. Understanding tensile strength is imperative for assessing the performance, durability, and suitability of materials for various applications. In my report I aim to evaluate the tensile strength of selected materials by placing them into a controlled tensile test and analyzing the results.



[bookmark: _Toc184568015]Experimental Procedure
1. Read the Guidance Notes.
2. Choose your specimen and use the Dial Calliper to measure the
thickness and width at the gauge length and find its cross-sectional area.
For reference, measure and record the original length.
3. Fit the specimen to the Tensile Tester and set the Dial Indicator to zero.
4. Note the reading on the Vertical Scale.
5. As shown in the blank Results Table, slowly turn the Load Nut clockwise in small 0.2 mm steps up to 5 mm, then larger 1 mm and 10 mm steps until the specimen breaks. Keep the applied rate consistent (for example: take five seconds to turn the Load Nut through each 0.2 mm and then take five seconds to record the reading). At each step, record the Dial Indicator value.
6. To check the elongation, remove the specimen from the tester and push its broken ends together then measure its final length.
7. Convert the Dial Indicator readings into force values.
8. Subtract the Dial Indicator readings from the Load Nut movement readings to find the extension at each step.
9. Convert your force and extension values into stress and nominal strain values.
10.Plot your stress and strain results on the chart paper for your specimen (for best presentation, the steel, PVC and alloy specimens each have their own chart paper).
11.From your charts, note the yield point and tensile strength for each specimen.

12.For each specimen, find the gradient of the elastic region to compare the stiffness of the materials.
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[bookmark: _Toc184577724]Figure 4‑4 Stress/Strain Graph of PVC Plastic
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Cross Sectional Area = 2x10^-3mm
Original Length = 31mm
New Length = 38.3mm
Elongation = 7.3mm
%Elongation = 23.55
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Cross-Sectional Area = 2.4mm^2
Original Length = 31.10mm
Final Length = 33mm
Elongation = 1.9mm
%Elongation = 6.1
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Cross-Sectional Area = 2mm^2
Original Length = 31mm
Final Length = 33.7mm
Elongation = 2.7mm
%Elongation = 8.71
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Cross-Sectional Area = 2mm^2
Original Length = 31mm
Final Length = 43.9mm
Elongation = 12.9mm
%Elongation=41.61
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Through research, I found that the tensile strength of steel is 400-550MPa, the strength of aluminium is 90MPa, the strength of duralumin is 450MPa and the strength of PVC is 40MPa. Compared to our results, we found that the tensile strength of steel is 267.5MPa, the strength of duralumin is 193.5MPa, the strength of aluminium is 112.5MPa and the strength of PVC is 16MPa.
I also found that the yield stress of steel was 250MPa, the yield stress of duralumin was 300MPa, the yield stress of aluminium was 70MPa and the yield stress of PVC is 30MPa. Comparatively, we found in the test that the yield stress of steel is 150MPa, the yield stress of duralumin was 160MPa, the yield stress of aluminium was 70MPa and the yield stress of PVC was 10MPa.
Compared to the values I found from external sources; I can see that there must have been errors that have occurred during our experiments. As our recorded values, and the values I found from research are greatly varied.
Our steel specimen showed a high yield strength and tensile strength, showing it can withstand high forces, without permanently deforming. Having a higher yield strength shows that steel is a great material to build structures with where large loads and stresses are expected. Also having a high yield strength means that the steel is more durable and can perform even under harsh conditions. This also reduces the risk of plastic deformation, as a material with a high yield strength will show greater predictability in its performance because it resists plastic deformation, meaning it will behave elastically until it reaches its ultimate tensile strength. The graph shows when steel is in its elastic region, it shows a linear correlation between stress and strain, until it hits its yield point, where the strain increases, but the stress increases at a smaller rate, until it breaks. 
Similarly with duralumin, with its high tensile strength, it is an ideal material for a wide range of applications where performance and efficiency are crucial. It shows that when duralumin is in its elastic region, similarly to steel it produces a linear correlation between stress and strain and as it reaches its yield point, the linearity stops, until it eventually breaks.
Aluminium hasn’t got a high tensile strength like duralumin. It stays in its elastic region for a shorter period and deforms much quicker. Aluminium shows a curve at the beginning, then it becomes linear when in its elastic region, until it hits its yield stress point and then begins to curve off until the piece snaps.
PVC showed a high degree of ductility, as shown by the large percentage of elongation, showing it can withstand a large amount of elongation before breaking. When PVC is in its elastic region, it shows a linear progression, until it hits its yield stress, and then it deforms significantly and drops and then evens out until it breaks.
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While performing the experiment, errors can happen. During the test, as a group we did several things to ensure our results were as accurate as possible. While we were performing the tensile test, one member of our group oversaw twisting the load cell, another oversaw the identifying of the results, and another oversaw the recording of results. As we split up the workload, the chance of a mistake happening is lowered as each person can concentrate on their own task without having to do multiple things at the same time. While reading the results, we ensured we were reading them from eye-level, so we could get our data as accurate as possible. 
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If were given unlimited time and resources, we could make this experiment better. As our test pieces can differentiate in size, if we could ensure that they have a uniform shape and size, we would see more consistent results. We could improve the grips that hold the samples, ensuring that they are properly aligned, to avoid any bending stress or slips during the test.
Instead of the manual load cell we used, we could use a high-precision load cell to measure the exerted force. Ensuring the cell is calibrated properly is imperative for accurate readings.
As materials can act differently under different temperatures, performing the test in a temperature-controlled environment would improve the accuracy of our results, especially for materials sensitive to temperature fluctuations. Also ensuring that the humidity of the room is constant. Humidity can affect the tensile strength of materials.
As we obtained anomalous results, multiple tests would have been ideal to have performed, as being able to create an average of over 3 sets of data, rather than just one, would increase the accuracy of the data we produce. 
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Stress/Strain of Steel
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Stress/Strain Duralumin	
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0	0.64516129032258063	2.2580645161290325	5.4838709677419359	9.3548387096774182	10	10.967741935483872	11.935483870967742	12.580645161290324	13.548387096774194	16.129032258064516	18.709677419354836	21.935483870967744	25.161290322580648	29.032258064516132	33.548387096774192	38.387096774193544	41.935483870967744	46.129032258064512	52.258064516129039	57.41935483870968	63.548387096774192	69.677419354838719	75.806451612903231	0	9	16.5	21.5	25.5	34.5	43	51.5	60.5	69	75	81	86	91	95	98	100.5	105	108.5	109	111	111.5	112	112.5	Nominal Strain


Stress (MPa)




Stress/Strain PVC Plastic	E = 7E-07x + 0.0194
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