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[bookmark: _Toc1596051553][bookmark: _Toc269559695]Introduction
In this task, the report will include a brief overview of what will be covered in the different chapters. It will explain how the tensile test was conducted, and show the raw data collected. Furthermore, spreadsheets and graphs will be filled out with the raw data collected in the tensile test. Also, research will be conducted validating the results and by comparing. An evaluation will be included discussing how I eliminated errors. In addition, I will give my opinion on how I could make this experiment better given more time and resources. Finally, references will be added.



[bookmark: _Toc769658374][bookmark: _Toc1035810285]Experimental Procedure
The procedures that were undertaken during the tensile test included measuring each of the materials for its thickness and width by using a micrometer or dial caliper at the gauge length in order to find its cross sectional area, and record these results for its orignal length. The next step was to fit the material to the tensile tester and set the dial indicator to zero. Once that is done, turn the load nut clockwise 0.2mm and measure the specimen unitl 5mm then measure every 1mm. At 10mm measure every 10mm until the piece snaps. When doing these measurements its important to keep the applied rate consistent, for example taking 5 seconds to turn the load nut and also taking 5 seconds to record the reading. To measure the elongation take the material out from the tensile tester and push the two broken ends together and measure the final length. To find the extension at each step, subtract the dial indicator readings from the load nut movement readings. Repeat for each material and plot the results into a table and graphs. 



[bookmark: _Toc193036574][bookmark: _Toc1343153955]Results

	
	Specimen material:
	Plastic
	
	
	

	
	Original cross sectional area (mm² or M²):
	1.9
	
	
	

	
	Original Length (mm):
	31.2
	
	
	

	Load Nut Movement (mm)
	Dial Indicator (mm)
	Force (N)
	Extension (mm)
	Stress σ N/m²
	Nominal Strain ε

	0
	0
	0
	0
	0
	0

	0.2
	0.06
	6
	0.14
	3.157894737
	0.004487179

	0.4
	0.12
	12
	0.28
	6.315789474
	0.008974359

	0.6
	0.16
	16
	0.44
	8.421052632
	0.014102564

	0.8
	0.22
	22
	0.58
	11.57894737
	0.018589744

	1
	0.23
	23
	0.77
	12.10526316
	0.024679487

	1.2
	0.2
	20
	1
	10.52631579
	0.032051282

	1.4
	0.15
	15
	1.25
	7.894736842
	0.040064103

	1.6
	0.12
	12
	1.48
	6.315789474
	0.047435897

	1.8
	0.12
	12
	1.68
	6.315789474
	0.053846154

	2
	0.12
	12
	1.88
	6.315789474
	0.06025641

	2.2
	0.12
	12
	2.08
	6.315789474
	0.066666667

	2.4
	0.12
	12
	2.28
	6.315789474
	0.073076923

	2.6
	0.13
	13
	2.47
	6.842105263
	0.079166667

	2.8
	0.125
	12.5
	2.675
	6.578947368
	0.085737179

	3
	0.125
	12.5
	2.875
	6.578947368
	0.092147436

	3.2
	0.12
	12
	3.08
	6.315789474
	0.098717949

	3.4
	0.12
	12
	3.28
	6.315789474
	0.105128205

	3.6
	0.12
	12
	3.48
	6.315789474
	0.111538462

	3.8
	0.13
	13
	3.67
	6.842105263
	0.117628205

	4
	0.13
	13
	3.87
	6.842105263
	0.124038462

	4.2
	0.13
	13
	4.07
	6.842105263
	0.130448718

	4.4
	0.13
	13
	4.27
	6.842105263
	0.136858974

	4.6
	0.13
	13
	4.47
	6.842105263
	0.143269231

	4.8
	0.13
	13
	4.67
	6.842105263
	0.149679487

	5
	0.13
	13
	4.87
	6.842105263
	0.156089744

	6
	0.13
	13
	5.87
	6.842105263
	0.188141026

	7
	0.13
	13
	6.87
	6.842105263
	0.220192308

	8
	0.13
	13
	7.87
	6.842105263
	0.25224359

	9
	0.13
	13
	8.87
	6.842105263
	0.284294872

	10
	0.13
	13
	9.87
	6.842105263
	0.316346154

	20
	0.11
	11
	19.89
	5.789473684
	0.6375

	30
	0.115
	11.5
	29.885
	6.052631579
	0.957852564

	40
	SNAP
	
	
	
	

	50
	
	
	
	
	

	60
	
	
	
	
	

	
	
	
	
	
	

	New Length (mm)
	57.9
	
	
	
	

	Elongation
	26.7
	
	
	
	

	Elongation %
	85.58
	
	
	
	




	
	Specimen material:
	Alloy
	
	
	

	
	Original cross sectional area (mm² or M²):
	1.4
	
	
	

	
	Original Length (mm):
	31
	
	
	

	Load Nut Movement (mm)
	Dial Indicator (mm)
	Force (N)
	Extension (mm)
	Stress σ N/m²
	Nominal Strain ε

	0
	0
	0
	0
	0
	0

	0.2
	0.125
	12.5
	0.075
	8.928571429
	0.002419355

	0.4
	0.27
	27
	0.13
	19.28571429
	0.004193548

	0.6
	0.44
	44
	0.16
	31.42857143
	0.00516129

	0.8
	0.61
	61
	0.19
	43.57142857
	0.006129032

	1
	0.77
	77
	0.23
	55
	0.007419355

	1.2
	0.93
	93
	0.27
	66.42857143
	0.008709677

	1.4
	1.1
	110
	0.3
	78.57142857
	0.009677419

	1.6
	1.275
	127.5
	0.325
	91.07142857
	0.010483871

	1.8
	1.44
	144
	0.36
	102.8571429
	0.011612903

	2
	1.615
	161.5
	0.385
	115.3571429
	0.012419355

	2.2
	1.78
	178
	0.42
	127.1428571
	0.013548387

	2.4
	1.96
	196
	0.44
	140
	0.014193548

	2.6
	2.13
	213
	0.47
	152.1428571
	0.01516129

	2.8
	2.31
	231
	0.49
	165
	0.015806452

	3
	2.48
	248
	0.52
	177.1428571
	0.016774194

	3.2
	2.605
	260.5
	0.595
	186.0714286
	0.019193548

	3.4
	2.825
	282.5
	0.575
	201.7857143
	0.018548387

	3.6
	3
	300
	0.6
	214.2857143
	0.019354839

	3.8
	3.17
	317
	0.63
	226.4285714
	0.020322581

	4
	3.34
	334
	0.66
	238.5714286
	0.021290323

	4.2
	3.52
	352
	0.68
	251.4285714
	0.021935484

	4.4
	3.69
	369
	0.71
	263.5714286
	0.022903226

	4.6
	3.855
	385.5
	0.745
	275.3571429
	0.024032258

	4.8
	4.035
	403.5
	0.765
	288.2142857
	0.024677419

	5
	4.2
	420
	0.8
	300
	0.025806452

	6
	4.8
	480
	1.2
	342.8571429
	0.038709677

	7
	5
	500
	2
	357.1428571
	0.064516129

	8
	5.18
	518
	2.82
	370
	0.090967742

	9
	SNAP
	
	
	
	

	10
	
	
	
	
	

	20
	
	
	
	
	

	30
	
	
	
	
	

	40
	
	
	
	
	

	50
	
	
	
	
	

	60
	
	
	
	
	

	
	
	
	
	
	

	New Length (mm)
	33
	
	
	
	

	Elongation
	2
	
	
	
	

	Elongation %
	6.45
	
	
	
	




	
	Specimen material:
	Aluminium
	
	
	

	
	Original cross sectional area (mm² or M²):
	2
	
	
	

	
	Original Length (mm):
	31
	
	
	

	Load Nut Movement (mm)
	Dial Indicator (mm)
	Force (N)
	Extension (mm)
	Stress σ N/m²
	Nominal Strain ε

	0
	0
	0
	0
	0
	0

	0.2
	0.15
	15
	0.05
	7.5
	0.001612903

	0.4
	0.33
	33
	0.07
	16.5
	0.002258065

	0.6
	0.51
	51
	0.09
	25.5
	0.002903226

	0.8
	0.69
	69
	0.11
	34.5
	0.003548387

	1
	0.875
	87.5
	0.125
	43.75
	0.004032258

	1.2
	1.06
	106
	0.14
	53
	0.004516129

	1.4
	1.245
	124.5
	0.155
	62.25
	0.005

	1.6
	1.43
	143
	0.17
	71.5
	0.005483871

	1.8
	1.61
	161
	0.19
	80.5
	0.006129032

	2
	1.78
	178
	0.22
	89
	0.007096774

	2.2
	1.952
	195.2
	0.248
	97.6
	0.008

	2.4
	2.1
	210
	0.3
	105
	0.009677419

	2.6
	2.2
	220
	0.4
	110
	0.012903226

	2.8
	2.33
	233
	0.47
	116.5
	0.01516129

	3
	2.43
	243
	0.57
	121.5
	0.018387097

	3.2
	2.5
	250
	0.7
	125
	0.022580645

	3.4
	2.59
	259
	0.81
	129.5
	0.026129032

	3.6
	2.65
	265
	0.95
	132.5
	0.030645161

	3.8
	2.7
	270
	1.1
	135
	0.035483871

	4
	2.77
	277
	1.23
	138.5
	0.039677419

	4.2
	2.8
	280
	1.4
	140
	0.04516129

	4.4
	2.83
	283
	1.57
	141.5
	0.050645161

	4.6
	2.83
	283
	1.77
	141.5
	0.057096774

	4.8
	2.87
	287
	1.93
	143.5
	0.062258065

	5
	2.86
	286
	2.14
	143
	0.069032258

	6
	SNAP
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	
	
	
	

	10
	
	
	
	
	

	20
	
	
	
	
	

	30
	
	
	
	
	

	40
	
	
	
	
	

	50
	
	
	
	
	

	60
	
	
	
	
	

	
	
	
	
	
	

	New Length (mm)
	33.3
	
	
	
	

	Elongation
	2.3
	
	
	
	

	Elongation %
	7.42
	
	
	
	

	
	
	
	
	
	

	
	Specimen material:
	Steel
	
	
	

	
	Original cross-sectional area (mm² or M²):
	1.9
	
	
	

	
	Original Length (mm):
	30.8
	
	
	

	Load Nut Movement (mm)
	Dial Indicator (mm)
	Force (N)
	Extension (mm)
	Stress σ N/m²
	Nominal Strain ε

	0
	0
	0
	0
	0
	0

	0.2
	0.095
	9.5
	0.105
	5
	0.003409091

	0.4
	0.26
	26
	0.14
	13.68421053
	0.004545455

	0.6
	0.44
	44
	0.16
	23.15789474
	0.005194805

	0.8
	0.615
	61.5
	0.185
	32.36842105
	0.006006494

	1
	0.79
	79
	0.21
	41.57894737
	0.006818182

	1.2
	0.975
	97.5
	0.225
	51.31578947
	0.007305195

	1.4
	1.15
	115
	0.25
	60.52631579
	0.008116883

	1.6
	1.325
	132.5
	0.275
	69.73684211
	0.008928571

	1.8
	1.5
	150
	0.3
	78.94736842
	0.00974026

	2
	1.68
	168
	0.32
	88.42105263
	0.01038961

	2.2
	1.86
	186
	0.34
	97.89473684
	0.011038961

	2.4
	2.03
	203
	0.37
	106.8421053
	0.012012987

	2.6
	2.215
	221.5
	0.385
	116.5789474
	0.0125

	2.8
	2.39
	239
	0.41
	125.7894737
	0.013311688

	3
	2.565
	256.5
	0.435
	135
	0.014123377

	3.2
	2.735
	273.5
	0.465
	143.9473684
	0.015097403

	3.4
	2.9
	290
	0.5
	152.6315789
	0.016233766

	3.6
	3.06
	306
	0.54
	161.0526316
	0.017532468

	3.8
	3.2
	320
	0.6
	168.4210526
	0.019480519

	4
	3.34
	334
	0.66
	175.7894737
	0.021428571

	4.2
	3.46
	346
	0.74
	182.1052632
	0.024025974

	4.4
	3.56
	356
	0.84
	187.3684211
	0.027272727

	4.6
	3.7
	370
	0.9
	194.7368421
	0.029220779

	4.8
	3.82
	382
	0.98
	201.0526316
	0.031818182

	5
	3.93
	393
	1.07
	206.8421053
	0.03474026

	6
	4.42
	442
	1.58
	232.6315789
	0.051298701

	7
	4.8
	480
	2.2
	252.6315789
	0.071428571

	8
	5.07
	507
	2.93
	266.8421053
	0.09512987

	9
	5.22
	522
	3.78
	274.7368421
	0.122727273

	10
	5.31
	531
	4.69
	279.4736842
	0.152272727

	20
	SNAP
	
	
	
	

	30
	
	
	
	
	

	40
	
	
	
	
	

	50
	
	
	
	
	

	60
	
	
	
	
	

	


	
	
	
	
	

	New Length (mm)
	38.8
	
	
	
	

	Elongation
	8
	
	
	
	

	Elongation %
	25.97
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[bookmark: _Toc1005430641][bookmark: _Toc838973895]Conclusion
From the data collected it shows that PVC tensile stress is 12.1Mpa and the yield stress is also 12.11Mpa. From research collected flexible PVC has a tensile strength ranging from 10-25MPa and the yield stress ranging between 10-20MPa. These both align within the margin. For the Basic Aluminium Alloy from the data collected the tensile stress is 143.5MPa and the Yield Stress is 97.6MPa. From research pure aluminium (1050,1100 series) tensile stress ranges between 90-150MPa and the yield stress ranges between 50-100MPa. The results collected from the Duralumin show the tensile stress is 370MPa and the Yield stress measured at 300MPA. From research the expected tensile strength ranges between 450-500MP and the yield strength ranges between 350-400MPa. The results taken from the experiment is significantly lower than the expected duralumin alloy. A couple reasons can be taken into consideration on why. One reason is the temperature as it can adjust the data, another is the composites of alloy within the duralumin and also the corrosion of the material as duralumin is a high corrosive metal. Finally for the Mild steel the results collected from the experiment the tensile stress has a reading of 279.47MPa and a yield stress of 152.63MPa. From Research the range of tensile stress ranges from 250-400MPa and a yield of 150-250MPa. The data collected from the experiment is within range.



[bookmark: _Toc1634620379][bookmark: _Toc605023521]Evaluation
When doing the experiment, it is important to reduce the number of errors to occur, for example proper alignment and fixture, proper seating, maintaining testing environment and consistent temperature, carefully analyzing the material. For PVC specimen it is sensitive to the temperature and strain rate to eliminate errors. To control the strain rate proper grips is essential as it is needed to securely hold the specimen during testing, preferably with high stiffness and minimal compliance. The graph below shows the differences grips can affect the stiffness. Another way of elimated errors is calibrating the machine. Without the calibration it can lead to inaccurate results. Before doing the experiment we made sure that the tensile tester was properly calibrated before use. [image: ]


[bookmark: _Toc268603604][bookmark: _Toc62540396]Further Work
Given an unlimited time and resources to improve the experiment numerous ways could've been added to make this experiment better. One way is to measure the recordings multiple times as the time given was short and the experiment was quite rushed. This could've made the results not as accurate as they could be. Another way is to repeat the experiment again to see the differences in results and similarities. Given more time the data collected could be slightly inaccurate due to the time given, by having an unlimited time the more precise the results would be. 
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