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[bookmark: _Toc109676819]Introduction
In this assignment I will be conducting a series of tests within a group on different types of materials and their ability to withstand stress applied to them. While doing this experiment I will be collecting data and using this data to create graphs and tables showing the properties of materials and how much stress and strain they can withstand before failing.  I will also be outlining the experiment procedure, the data collected and the results from each test while also providing a conclusion and evaluation of these results.
























[bookmark: _Toc2075160621]Experimental procedure

The first part of the experiment consists of setting up the apparatus needed to test each material for tensile strength, stress and strain. The equipment used in this experiment is provided by TecQuipment and is their Tensile Tester Kit ES6. The kit consists of a work panel as well as the mechanism itself to test for tensile strength, the mechanism is simply screwed into the work panel and is faced vertically up to have good access to all the components. Also provided are the work pieces themselves that being Steel, Aluminium, Duralumin and PVC which are all machined and created to be equal size but should be measured to ensure fair testing and that each work piece was the correct size. Below are images of the mechanism as well as the work pieces used. 
[image: ][image: ]
The work pieces can be identified by the weight of each piece as well as the notch indicated on aluminium to ensure testing of each material is accurate and correct. The first steps to conduct the test is to place the specimen inside the mechanism, to do this you will need to remove the safety shield and then unscrew the specimen fixings that are located just above the stress gauge and consists of two hex screws which are undone and tightened using the provided hex tool. Once the screws have been removed the desired specimen can be placed inside and tightened using the hex screws to ensure that it is tight to the mechanism. To make sure the specimen sits correctly the load screw may need to be turned a few times to allow for the specimen to fit. Below is a labelled diagram of the apparatus that can be used to identify the different components.
[image: ]
After placing the specimen into the mechanism, you want to take up the slack in the mechanism by turning the force control clockwise until there is slight movement on the dial indicator, once this occurs turn the outside of the dial until it reads zero this will ensure that the dial indicates the correct force applied to the specimen. After ensuring that everything is set up the experiment can begin, and the tests conducted for each material. Each turn on the load nut is 1mm of movement this 1mm of movement is 100N of force applied to the material due to the spring rates used at the bottom of the mechanism being 100N/mm combined. This is measured by the dial indicator indicating how much the material has stretched which will not always be directly related to the number of turns applied to the load nut. It is very important to ensure that the number of turns are counted when turning the load nut as this could affect the accuracy of the experiment if counted incorrectly.
It is recommended when conducting this experiment to move up in increments of 0.2mm for accurate readings allowing the ability to plot graphs and have accurate data points when plotting the results. It is recommended to have a person to turn the load nut and another observing the dial indicator due to it being difficult to do both at the same time accurately. When conducting the experiment take care in what measurements you read and take as there will be a point where the material starts to stretch causing the dial to read a number and then drop slightly so it is important that you take the reading quickly for greater accuracy in the test. 
[image: ]
Once the specimen that is being tested has failed completely/ snapped the dial will indicate zero and the test has been conducted on that specific material. When the material has failed ensure, you continue with the experiment and repeat the test using the other specimens included to find the tensile strength of each material. The specimen will look like the image above when the material has failed. 
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[bookmark: _Toc328608128]Raw Data
	Load Nut Movement (mm)
	Steel Movement (Dial Indicator in mm)
	Duralumin Movement (Dial Indicator in mm)
	Aluminium Movement (Dial Indicator in mm)
	PVC Movement (Dial Indicator in mm)

	
	
	
	
	

	0.0
	0.00
	0
	0
	0

	0.2
	0.08
	0.17
	0.17
	0.06

	0.4
	0.25
	0.35
	0.24
	0.13

	0.6
	0.45
	0.54
	0.52
	0.19

	0.8
	0.63
	0.73
	0.7
	0.23

	1.0
	0.81
	0.9
	0.87
	0.25

	1.2
	1.00
	1.1
	1
	0.2

	1.4
	1.17
	1.28
	1.24
	0.18

	1.6
	1.38
	1.45
	1.41
	0.15

	1.8
	1.56
	1.65
	1.58
	0.13

	2.0
	1.75
	1.83
	1.75
	0.13

	2.2
	1.93
	2.02
	1.89
	0.15

	2.4
	2.12
	2.2
	2
	0.14

	2.6
	2.31
	2.39
	2.09
	0.14

	2.8
	2.49
	2.57
	2.2
	0.14

	3.0
	2.66
	2.74
	2.26
	0.14

	3.2
	2.84
	2.92
	2.38
	0.15

	3.4
	3.00
	3.1
	2.43
	0.14

	3.6
	3.14
	3.28
	2.51
	0.14

	3.8
	3.25
	3.46
	2.58
	0.15

	4.0
	3.37
	3.64
	2.61
	0.14

	4.2
	3.50
	3.82
	2.67
	0.14

	4.4
	3.62
	4
	2.7
	0.14

	4.6
	3.74
	4.16
	2.7
	0.14

	4.8
	3.85
	4.32
	2.76
	0.13

	5.0
	3.96
	4.46
	(Break)
	0.13

	6.0
	4.43
	4.75
	
	0.12

	7.0
	4.77
	4.92
	
	0.11

	8.0
	5.00
	(break)
	
	0.12

	9.0
	5.24
	
	
	0.14

	10.0
	5.30
	
	
	0.11

	20.0
	(Break)
	
	
	0.11

	30.0
	
	
	
	0.08

	40.0
	
	
	
	(Break)



[bookmark: _Toc787511120]Steel Stress and Strain

[image: ]
[bookmark: _Toc173584482]Duralumin Stress and Strain
[image: ]
[bookmark: _Toc742436106]Aluminium Stress and Strain
[image: ]
[bookmark: _Toc52717304]PVC Stress and Strain
[image: ]
[bookmark: _Toc776439879]Graphs

[bookmark: _Toc350363039]Steel
[image: ]

[bookmark: _Toc1698553429]Aluminium
[image: ]
[bookmark: _Toc1202746929]Duralumin
[image: ]

[bookmark: _Toc644418912]PVC
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[bookmark: _Toc1698518349]Conclusion

The results gathered from the different materials differ quite drastically between each material. The material that withstood the most amount of force was mild steel which took 8100KN of force before it snapped on the rig. The graph depicting the stress and strain of mild steel is similar to the results of other experiments conducted by scientists in terms of the conformality of both graphs, below is an image of another graph depicting the stress and strain of mild steel. 
[image: ][image: ]
(Wsimg.com, 2024)
Above we can see data collected from another scientist as well as the data collected in my group experiment. Although they are not the same they follow a similar pattern starting steep and then curving off at the top of the slope, this shows the elastic deformation and yield strength of the material. The biggest difference between our graph and the online graph is that the graph continues to climb until fracture occurs whereas the online graph slopes down until fracture occurs. This could be due to faulty data collected or other aspects of the experiment not being done correctly.
For the other materials tested duralumin seems to have the most consistent ability to withstand force and does keeps uniform when stretching occurs, this is possibly due to the fact that it is an alloy. PVC withstood the least amount of force but was the material that stretched the longest.

[bookmark: _Toc977726786]Evalutation

 To eliminate as many errors as possible we measured each material using a vernier calliper to get the length depth and then calculate the area to ensure each test was fair and accurate. In addition to this we made sure that there was a person turning the load nut and another person watching the dial to make sure an accurate reading was taken from the dial when the load nut was rotated.
[bookmark: _Toc11169529]Further Work
If given unlimited resources and time we could improve this experiment using more accurate machinery to apply the force and measure the distance as this will give a more accurate reading compared to someone reading an analogue dial to collect data from the experiment. Larger and more expensive material could also be used to make sure that it is the purest form of that material allowing for more accurate results when testing. 
Another way to improve this experiment would be to use digital measuring tools that are more accurate than using the human eye to determine measurements as they can measure down to micrometres in some cases allowing for more accurate data collection. 
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Stress — Strain Curve

Ultimate Tensile Strength (UTS):
3 The stress that corresponds to the
eeld Strength Ys): Th_e maximum load in the tensile test
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