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Introduction
The Aims of this assignment are to conduct a tensile strength test and explain the experimental procedure I will then present my test results and provide further analysis into the test results; I will then conclude the assignment by comparing my results with researched results for a tensile strength test, next I will evaluate the tensile strength test to show how I eliminated as many errors as possible, lastly I will show how I would have made this experiment better if given unlimited time and resources to conduct the experiment, in addition to this I will provide a references list for any links to research i may have used through the assignment. A tensile strength test is used to find the maximum stress that a material can withstand being stretched or pulled before breaking.

Experimental Procedure
To conduct this experiment, we followed an experimental procedure this was, setup the tensile tester kit and ensure it is working correctly, gather the materials needed to conduct the test and measure the piece of material that will have the test conducted first, lock the material into the apparatus and ensure the plastic guard is secured and then begin the test by turning the loadnut two notches on the load nut scale, write down the results shown on the dial indicator each time the load nut turns, continue and finish the test.
First, we had to setup the tensile tester kit this kit comes in a plastic box with all the apparatus needed to conduct the assignment we had to secure the main part of the kit to the work pannel and ensure it worked properly the kit is shown in the picture below.
[image: ]
Secondly, we had to gather each of the materials that will be tested and measure the first piece. This was done using vernier callipers the first material measured was the steel specimen which is shown below.
[image: ]
Next, we had to secure the specimen into the apparatus, ensure the guard was on correctly Aswell as ensuring the slack has been taken out of the specimen by turning the loadnut slightly and setting the dial indicator to zero begin the test by turning the loadnut two notches on the load nut scale.
[image: ]

 Next, we had to record the values shown on the dial indicator each time the load nut was turned to notches on the loadnut scale until the experiment concluded. The image below shows one of the values on the dial indicator that would need to be recorded.
[image: ]
Lastly, we had to repeat the experiment 3 more times for each specimen that was being recorded and follow the experimental procedure to do that if the experiment was rushed or we were not sure of our results we would have had to repeat the experiment to ensure each specimen followed the same procedure under the same conditions.
Results
	Specimine material: Steel
Original cross-section area (mm^2) 1.8x0.8
Original length 31mm Length after 38.5mm

	Load nut movement
	Dial indicator (mm)
	Force (N)
	Extension (mm)
	Stress N/m^2
	Nominal strain E

	0
	0
	0.0
	0.00
	0.0
	0.0

	0.2
	0.13
	13
	0.07
	16.25
	0.002258

	0.4
	0.30
	30
	0.10
	37.50
	0.003226

	0.6
	0.48
	48
	0.12
	60.00
	0.003871

	0.8
	0.66
	66
	0.14
	82.50
	0.004516

	1.0
	0.84
	84
	0.16
	105.00
	0.005161

	1.2
	1.02
	102
	0.18
	127.50
	0.005806

	1.4
	1.21
	121
	0.19
	151.25
	0.006452

	1.6
	1.39
	139
	0.21
	173.75
	0.007097

	1.8
	1.57
	157
	0.23
	196.25
	0.007742

	2.0
	1.75
	175
	0.25
	218.75
	0.008710

	2.2
	1.94
	194
	0.26
	242.50
	0.009355

	2.4
	2.13
	213
	0.27
	266.25
	0.010323

	2.6
	2.31
	231
	0.29
	288.75
	0.010968

	2.8
	2.48
	248
	0.32
	310.00
	0.011935

	3.0
	2.66
	266
	0.34
	332.50
	0.012903

	3.2
	2.83
	283
	0.37
	353.75
	0.011935

	3.4
	3.00
	300
	0.40
	375.00
	0.012903

	3.6
	3.14
	314
	0.46
	392.50
	0.014839

	3.8
	3.26
	326
	0.54
	407.50
	0.017419

	4.0
	3.46
	346
	0.54
	432.50
	0.017419

	4.2
	3.52
	352
	0.68
	440.00
	0.021935

	4.4
	3.65
	365
	0.75
	456.25
	0.024194

	4.6
	3.77
	377
	0.83
	471.25
	0.026774

	4.8
	3.88
	388
	0.92
	485.00
	0.029677

	5.0
	3.99
	399
	1.01
	498.75
	0.032581

	6.0
	4.51
	451
	1.49
	563.75
	0.048065

	7.0
	4.92
	492
	2.08
	615.00
	0.067097

	8.0
	5.20
	520
	2.80
	650.00
	0.090323

	9.0
	5.30
	530
	3.70
	662.50
	0.119355

	10.0
	5.44
	544
	4.56
	680.00
	0.147097

	Tensile strength (N/m^2): 680
Yield stress (N/m^2):  471.25
%Elongation: 24.19 





	Specimine material:  Aluminium
Original cross-section area (mm^2) 2x0.9
Original length 31mm Length after 33.6 mm 

	Load nut movement
	Dial indicator (mm)
	Force (N)
	Extension (mm)
	Stress N/m^2
	Nominal strain E

	0
	0.0
	0.0
	0.0
	0.0
	0.0

	0.2
	0.15
	15
	0.05
	16.67
	0.0016

	0.4
	0.32
	32
	0.08
	35.56
	0.0026

	0.6
	0.49
	49
	0.11
	54.44
	0.0035

	0.8
	0.69
	69
	0.11
	76.67
	0.0035

	1.0
	0.88
	88
	0.12
	97.77
	0.0038

	1.2
	1.06
	106
	0.14
	117.78
	0.0045

	1.4
	1.24
	124
	0.16
	137.78
	0.0052

	1.6
	1.42
	142
	0.18
	157.78
	0.0058

	1.8
	1.59
	159
	0.21
	176.67
	0.0068

	2.0
	1.76
	176
	0.24
	195.60
	0.0077

	2.2
	1.92
	192
	0.28
	213.33
	0.0094

	2.4
	2.06
	206
	0.34
	228.89
	0.0110

	2.6
	2.17
	217
	0.43
	241.11
	0.0139

	2.8
	2.29
	229
	0.51
	254.44
	0.0165

	3.0
	2.38
	238
	0.62
	264.44
	0.0200

	3.2
	2.49
	249
	0.71
	276.67
	0.0229

	3.4
	2.53
	253
	0.87
	281.11
	0.0281

	3.6
	2.62
	262
	0.98
	291.11
	0.0316

	3.8
	2.66
	266
	1.14
	295.55
	0.0368

	4.0
	2.75
	275
	1.25
	305.55
	0.0403

	4.2
	2.79
	279
	1.41
	310.00
	0.0455

	4.4
	2.80
	280
	1.60
	311.11
	0.0516

	4.6
	2.87
	287
	1.73
	318.89
	0.0558

	4.8
	2.92
	292
	1.88
	324.44
	0.0606

	Tensile strength (N/m^2): 324.44
Yield stress (N/m^2):  108.89
%Elongation:  8.39





	Specimine material: Duralumin
Original cross-section area (mm^2) 2x1
Original length 31mm Length after 35mm

	Load nut movement
	Dial indicator (mm)
	Force (N)
	Extension (mm)
	Stress N/m^2
	Nominal strain E

	0
	0.0
	0.0
	0.0
	0.0
	0.0

	0.2
	0.15
	15
	0.05
	15
	0.0016

	0.4
	0.31
	31
	0.09
	31
	0.0029

	0.6
	0.50
	50
	0.10
	50
	0.0032

	0.8
	0.57
	57
	0.23
	57
	0.0074

	1.0
	0.85
	85
	0.15
	85
	0.0048

	1.2
	1.03
	103
	0.17
	103
	0.0054

	1.4
	1.21
	121
	0.19
	121
	0.0061

	1.6
	1.40
	140
	0.20
	140
	0.0064

	1.8
	1.57
	157
	0.23
	157
	0.0074

	2.0
	1.76
	176
	0.24
	176
	0.0077

	2.2
	1.94
	194
	0.26
	194
	0.0083

	2.4
	2.12
	212
	0.28
	212
	0.0090

	2.6
	2.30
	230
	0.11
	230
	0.0035

	2.8
	2.49
	249
	0.31
	249
	0.0100

	3.0
	2.66
	266
	0.34
	266
	0.0109

	3.2
	2.84
	284
	0.40
	284
	0.0129

	3.4
	3.02
	302
	0.38
	302
	0.0122

	3.6
	3.20
	320
	0.40
	320
	0.0129

	3.8
	3.39
	339
	0.41
	339
	0.0132

	4.0
	3.57
	357
	0.43
	357
	0.0138

	4.2
	3.74
	374
	0.46
	374
	0.0148

	4.4
	3.91
	391
	0.49
	391
	0.0158

	4.6
	4.08
	408
	0.52
	408
	0.0167

	4.8
	4.25
	425
	0.55
	425
	0.0177

	5.0
	4.41
	441
	0.59
	441
	0.0190

	6.0
	4.81
	481
	1.19
	481
	0.0383

	7.0
	5.01
	501
	1.99
	501
	0.0641

	8.0
	5.11
	511
	2.89
	511
	0.0932

	Tensile strength (N/m^2): 511
Yield stress (N/m^2):  230
%Elongation:  12.90






	Specimine material: PVC
Original cross-section area (mm^2) 2x1
Original length 30.7 mm Length after 42.8 mm 

	Load nut movement
	Dial indicator (mm)
	Force (N)
	Extension (mm)
	Stress N/m^2
	Nominal strain E

	0
	0.0
	0.0
	0.0
	0.0
	0.0

	0.2
	0.06
	6
	0.14
	6
	0.0045

	0.4
	0.13
	13
	0.27
	13
	0.0087

	0.6
	0.19
	19
	0.41
	19
	0.0133

	0.8
	0.25
	25
	0.55
	25
	0.0179

	1.0
	0.29
	29
	0.71
	29
	0.0231

	1.2
	0.31
	31
	0.89
	31
	0.0289

	1.4
	0.31
	31
	1.09
	31
	0.0355

	1.6
	0.23
	23
	1.37
	23
	0.0446

	1.8
	0.18
	18
	1.62
	18
	0.0527

	2.0
	0.17
	17
	1.83
	17
	0.0596

	2.2
	0.17
	17
	2.03
	17
	0.0661

	2.4
	0.17
	17
	2.23
	17
	0.0726

	2.6
	0.16
	16
	2.44
	16
	0.0794

	2.8
	0.16
	16
	2.64
	16
	0.0859

	3.0
	0.16
	16
	2.84
	16
	0.0925

	3.2
	0.15
	15
	3.05
	15
	0.0993

	3.4
	0.14
	14
	3.26
	14
	0.1061

	3.6
	0.17
	17
	3.43
	17
	0.1117

	3.8
	0.16
	16
	3.64
	16
	0.1185

	4.0
	0.17
	17
	3.83
	16
	0.1247

	4.2
	0.15
	15
	4.05
	15
	0.1319

	4.4
	0.17
	17
	4.23
	17
	0.1377

	4.6
	0.18
	18
	4.42
	18
	0.1439

	4.8
	0.16
	16
	4.64
	16
	0.1511

	5.0
	0.16
	16
	4.84
	16
	0.1576

	6.0
	0.24
	24
	5.76
	24
	0.1876

	7.0
	0.20
	20
	6.80
	20
	0.2214

	8.0
	0.17
	17
	7.83
	17
	0.2550

	9.0
	0.16
	16
	8.84
	16
	0.2879

	10.0
	0.15
	15
	9.85
	15
	0.3208

	Tensile strength (N/m^2): 31
Yield stress (N/m^2):  15
%Elongation:  39.4




Analysis
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Conclusion
	Specimen
	My Tensile strength (N/m^2)
	Researched Tensile strength (N/m^2)
	My Yield stress (N/m^2)
	Researched Yield stress (N/m^2)

	Steel
	680
	400-500 [1]
	471.25
	220-250 [1]

	Aluminium
	324.44
	90 [2]
	108.89
	40 [2]

	Duralumin
	511
	400-450 [3]
	230
	450 [4]

	PVC
	31
	47 [5]
	15
	55 [6]



From this research we can see that there is quite a big difference between my results and research results this could be from errors when doing the experiment leading to bigger discrepancies than without errors.

Evaluation
To eliminate errors as far as possible we gave people within the group certain tasks such as 1 person measures 1 person turns the load nut one person reads out the values on the dial indicator and the last person records the data, we thought doing the experiment this way would result in greater results as each person had their own task also the person reading out the values was sat at eye level with the dial so they could read out the results as soon as possible resulting in greater accuracy. 

Further work
Given unlimited time and money to conduct this test again I would use an automated tensile strength test machine as this would allow for greater accuracy as well as the machine being able to produce tables and charts to record the data whilst doing the test instead of having to manually record the data and produce the charts which can lead to errors within the work.
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