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[bookmark: _Toc182212513]Chapter 1 - Introduction
The aim of this assignment is to gather data about the tensile strength of four different materials. These materials were steel, duralumin, aluminium and plastic. In engineering it is important to understand which materials have the best strength and can endure lots of stress. After testing the durability of these materials, the information can be used to create a stress-strain curve and find out the materials young’s modulus. This information can then be used to choose the most appropriate material for a certain job.

.
[bookmark: _Toc182212514]Chapter 2 – Experimental Procedure
	
The tester should begin by reading the guidance notes to ensure they fully understand the procedure for the test. Once the guidance is reviewed, the tester must set up the equipment, making sure that the safety guard is working correctly to prevent any accidents during the testing process.
Next, the tester needs to spin the load nut to adjust the top chuck, ensuring that it is then positioned in a way that allows the specimen to fit securely between the top and bottom chuck. The tester should measure the gauge length using a calliper. After measuring this, the specimen must be placed into the tensile tester and securing it tightly.
Before starting the test, the tester must reset the dial indicator to 0 mm. They should then spin the load nut by 0.2 mm increments and record the reading from the dial indicator at each interval. This process should be repeated for every 0.2 mm interval up to 5 mm, followed by every 1.0 mm interval until the reading reaches 10 mm, and finally, every 10 mm increment thereafter until the specimen fails.
Throughout the test, the tester should carefully write down each reading shown on the dial indicator. The process continues until the specimen fractures, at which point the tester should measure the new extended gauge length. Then, the tester should repeat this procedure for the other three specimens required.
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These three pictures show the tensile testing kit used in the experiment, and the 4 specimen materials, which from top to bottom are plastic, aluminium, duralumin and steel. The third picture is these four after they snapped.

[bookmark: _Toc182212515]Chapter 3 – Results

The collection of the numbers showing on the dial indicator were put into a table which follows:
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Data collected - Duralumin
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Chapter 4 - Analysis

Using formulas from the guidance notes, the force, extension, stress and nominal strain were calculated for the 4 specimen materials. These numbers also range for each load nut movement. These can all be found below.
	Specimen Material
	
	Steel
	
	

	Original cross sectional area
	2
	mm2
	

	Original length
	
	31
	mm  
	

	Final Length
	
	38.3
	mm
	

	
	
	
	
	
	

	Load nut movement (mm)
	Dial indicator (mm)
	Force (N)
	Extension (mm)
	Stress
	Nominal Strain

	0
	0
	0
	0
	0
	0

	0.2
	0.17
	17
	0.03
	8.5
	0.0010

	0.4
	0.35
	35
	0.05
	17.5
	0.0016

	0.6
	0.54
	54
	0.06
	27.0
	0.0019

	0.8
	0.73
	73
	0.07
	36.5
	0.0023

	1.0
	0.92
	92
	0.08
	46.0
	0.0026

	1.2
	1.11
	111
	0.09
	55.5
	0.0029

	1.4
	1.29
	129
	0.11
	64.5
	0.0035

	1.6
	1.47
	147
	0.13
	73.5
	0.0042

	1.8
	1.67
	167
	0.13
	83.5
	0.0042

	2.0
	1.85
	185
	0.15
	92.5
	0.0048

	2.2
	2.04
	204
	0.16
	102.0
	0.0052

	2.4
	2.22
	222
	0.18
	111.0
	0.0058

	2.6
	2.41
	241
	0.19
	120.5
	0.0061

	2.8
	2.58
	258
	0.22
	129.0
	0.0071

	3.0
	2.76
	276
	0.24
	138.0
	0.0077

	3.2
	2.93
	293
	0.27
	146.5
	0.0087

	3.4
	3.09
	309
	0.31
	154.5
	0.0100

	3.6
	3.23
	323
	0.37
	161.5
	0.0119

	3.8
	3.35
	335
	0.45
	167.5
	0.0145

	4.0
	3.48
	348
	0.52
	174.0
	0.0168

	4.2
	3.60
	360
	0.60
	180.0
	0.0194

	4.4
	3.73
	373
	0.67
	186.5
	0.0216

	4.6
	3.84
	384
	0.76
	192.0
	0.0245

	4.8
	3.95
	395
	0.85
	197.5
	0.0274

	5.0
	4.06
	406
	0.94
	203.0
	0.0303

	6.0
	4.56
	456
	1.44
	228.0
	0.0465

	7.0
	4.90
	490
	2.10
	245.0
	0.0677

	8.0
	5.14
	514
	2.86
	257.0
	0.0923

	9.0
	5.27
	527
	3.73
	263.5
	0.1203

	10.0
	5.35
	535
	4.65
	267.5
	0.1500




	Specimen Material
	
	duralumin
	

	Original cross sectional area
	2.4
	mm2
	

	Original length
	
	31.1
	mm  
	

	Final Length
	
	33
	mm
	

	
	
	
	
	
	

	Load nut movement (mm)
	Dial indicator (mm)
	Force (N)
	Extension (mm)
	Stress
	Nominal Strain

	0
	0
	0
	0
	0
	0

	0.2
	0.18
	18
	0.02
	7.5
	0.0006

	0.4
	0.36
	36
	0.04
	15.0
	0.0013

	0.6
	0.55
	55
	0.05
	22.9
	0.0016

	0.8
	0.83
	83
	-0.03
	34.6
	-0.0010

	1.0
	1.02
	102
	-0.02
	42.5
	-0.0006

	1.2
	1.20
	120
	0.00
	50.0
	0.0000

	1.4
	1.39
	139
	0.01
	57.9
	0.0003

	1.6
	1.57
	157
	0.03
	65.4
	0.0010

	1.8
	1.75
	175
	0.05
	72.9
	0.0016

	2.0
	1.94
	194
	0.06
	80.8
	0.0019

	2.2
	2.12
	212
	0.08
	88.3
	0.0026

	2.4
	2.30
	230
	0.10
	95.8
	0.0032

	2.6
	2.48
	248
	0.12
	103.3
	0.0039

	2.8
	2.66
	266
	0.14
	110.8
	0.0045

	3.0
	2.85
	285
	0.15
	118.8
	0.0048

	3.2
	3.03
	303
	0.17
	126.3
	0.0055

	3.4
	3.22
	322
	0.18
	134.2
	0.0058

	3.6
	3.40
	340
	0.20
	141.7
	0.0064

	3.8
	3.58
	358
	0.22
	149.2
	0.0071

	4.0
	3.75
	375
	0.25
	156.3
	0.0080

	4.2
	3.91
	391
	0.29
	162.9
	0.0093

	4.4
	4.07
	407
	0.33
	169.6
	0.0106

	4.6
	4.20
	420
	0.40
	175.0
	0.0129

	4.8
	4.32
	432
	0.48
	180.0
	0.0154

	5.0
	4.39
	439
	0.61
	182.9
	0.0196

	6.0
	4.58
	458
	1.42
	190.8
	0.0457

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	







	Specimen Material
	
	aluminium
	

	Original cross sectional area
	2
	mm2
	

	Original length
	
	31
	mm  
	

	Final Length
	
	33.7
	mm
	

	
	
	
	
	
	

	Load nut movement (mm)
	Dial indicator (mm)
	Force (N)
	Extension (mm)
	Stress
	Nominal Strain

	0
	0
	0
	0
	0
	0

	0.2
	0.18
	18
	0.02
	9.0
	0.0006

	0.4
	0.33
	33
	0.07
	16.5
	0.0023

	0.6
	0.43
	43
	0.17
	21.5
	0.0055

	0.8
	0.51
	51
	0.29
	25.5
	0.0094

	1.0
	0.69
	69
	0.31
	34.5
	0.0100

	1.2
	0.86
	86
	0.34
	43.0
	0.0110

	1.4
	1.03
	103
	0.37
	51.5
	0.0119

	1.6
	1.21
	121
	0.39
	60.5
	0.0126

	1.8
	1.38
	138
	0.42
	69.0
	0.0135

	2.0
	1.50
	150
	0.50
	75.0
	0.0161

	2.2
	1.62
	162
	0.58
	81.0
	0.0187

	2.4
	1.72
	172
	0.68
	86.0
	0.0219

	2.6
	1.82
	182
	0.78
	91.0
	0.0252

	2.8
	1.90
	190
	0.90
	95.0
	0.0290

	3.0
	1.96
	196
	1.04
	98.0
	0.0335

	3.2
	2.01
	201
	1.19
	100.5
	0.0384

	3.4
	2.10
	210
	1.30
	105.0
	0.0419

	3.6
	2.17
	217
	1.43
	108.5
	0.0461

	3.8
	2.18
	218
	1.62
	109.0
	0.0523

	4.0
	2.22
	222
	1.78
	111.0
	0.0574

	4.2
	2.23
	223
	1.97
	111.5
	0.0635

	4.4
	2.24
	224
	2.16
	112.0
	0.0697

	4.6
	2.25
	225
	2.35
	112.5
	0.0758

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	







	Specimen Material
	
	plastic
	
	

	Original cross sectional area
	2
	mm2
	

	Original length
	
	30.9
	mm  
	

	Final Length
	
	45.9
	mm
	

	
	
	
	
	
	

	Load nut movement (mm)
	Dial indicator (mm)
	Force (N)
	Extension (mm)
	Stress
	Nominal Strain

	0
	0
	0
	0
	0
	0

	0.2
	0.06
	6
	0.14
	3.0
	0.0045

	0.4
	0.13
	13
	0.27
	6.5
	0.0087

	0.6
	0.18
	18
	0.42
	9.0
	0.0136

	0.8
	0.21
	21
	0.59
	10.5
	0.0191

	1.0
	0.10
	10
	0.90
	5.0
	0.0291

	1.2
	0.08
	8
	1.12
	4.0
	0.0362

	1.4
	0.08
	8
	1.32
	4.0
	0.0427

	1.6
	0.08
	8
	1.52
	4.0
	0.0492

	1.8
	0.08
	8
	1.72
	4.0
	0.0557

	2.0
	0.09
	9
	1.91
	4.5
	0.0618

	2.2
	0.09
	9
	2.11
	4.5
	0.0683

	2.4
	0.08
	8
	2.32
	4.0
	0.0751

	2.6
	0.09
	9
	2.51
	4.5
	0.0812

	2.8
	0.11
	11
	2.69
	5.5
	0.0871

	3.0
	0.09
	9
	2.91
	4.5
	0.0942

	3.2
	0.08
	8
	3.12
	4.0
	0.1010

	3.4
	0.09
	9
	3.31
	4.5
	0.1071

	3.6
	0.09
	9
	3.51
	4.5
	0.1136

	3.8
	0.10
	10
	3.70
	5.0
	0.1197

	4.0
	0.09
	9
	3.91
	4.5
	0.1265

	4.2
	0.08
	8
	4.12
	4.0
	0.1333

	4.4
	0.09
	9
	4.31
	4.5
	0.1395

	4.6
	0.10
	10
	4.50
	5.0
	0.1456

	4.8
	0.09
	9
	4.71
	4.5
	0.1524

	5.0
	0.11
	11
	4.89
	5.5
	0.1583

	6.0
	0.14
	14
	5.86
	7.0
	0.1896

	7.0
	0.12
	12
	6.88
	6.0
	0.2227

	8.0
	0.10
	10
	7.90
	5.0
	0.2557

	9.0
	0.10
	10
	8.90
	5.0
	0.2880

	10.0
	0.08
	8
	9.92
	4.0
	0.3210





A stress vs nominal strain graph could then be created from the calculations made. These graphs then show the elastic region of the materials, the yield point followed by the plastic region, and the point of snap, also known as the tensile strength.

[image: A graph with a line and a blue line

Description automatically generated]
[image: A graph with a line drawn on it

Description automatically generated]
[image: A graph showing the value of aluminum

Description automatically generated]

[image: A graph of a plastic

Description automatically generated]



[bookmark: _Toc182212520]Chapter 5 – Conclusion 


Ran out of time to research.

 

[bookmark: _Toc182212521]Chapter 6 – Evaluation
We eliminated errors by implementing several measures. Between the five of us, we worked together to double-check the dial readings with two of us looking, ensuring accuracy. There were enough team members available to record the results without slowing down the experiment. Additionally, we maintained consistency by assigning specific roles, such as turning the load nut, to the same individuals throughout the process, rather than switching roles for each specimen. This improved reliability. 


[bookmark: _Toc182212522]Chapter 7 – Further work
Given unlimited time and resources, the first step would be to repeat the tests and to find an average for each of the specimens tests, as doing each one once isn’t guaranteed to be consistent as the material could be worn. Another measure would be to use technological changes to cancel out any human errors such as using a camera to take a picture of the dial indicator as the load nut reached each of its intervals, to get the exact value at that moment, the load nut could also theoretically be turned by a machine to have a consistent force turning it around. There is also a benefit found if repeated that over time the tensile tester itself could get worn and that could then be noticed, so the possibility of using another tester altogether in case of a fail to the first one.
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No references, didn’t research.
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