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[bookmark: _Toc182767135][bookmark: _Toc184383328]Task One - Introduction:
The following report will cover pertinent topics related to tensile strength and stress. It will be illustrated an experiment procedure as well as all the data and result that came along with the test conducted. In addition, further work will be provided on how the technique could have been enhanced if given unlimited time and resources.

[bookmark: _Toc184383329]Task Two – Experimental Procedure:
The figure below gives a brief overview of the equipment used in the tensile stress experiment.
[image: ]Top Chuck
Bottom Chuck 
Springs
Dti Gauge  
Plastic Guard 
Load Nut

[bookmark: _Toc184221526][bookmark: _Toc184418572][bookmark: _Toc184419207]Figure 1 - Front View of Tensile Tester 
All the information provided below is supported by Techquipment LTD ES6 guidance (2012)
1. [image: A group of metal pieces on a white surface

Description automatically generated]Ensure all equipment needed for the following experiment, this includes all the specimens (provided) as well as a table to write down the results taken from the tensile experiment. The ES6 Guidance gives further information on specimens. 
Figure 2 All the specimens

[image: A close-up of hands holding a metal piece

Description automatically generated]
2. Once a specimen has been provided it must first be measured to   obtain the dimensions of the object. You must measure the cross-sectional area as well as gauge length. The figures provided will give assistance with measuring. This is measured via vernier calipers. Please see figure 2 for example. [bookmark: _Toc184418573][bookmark: _Toc184419208]Figure 3 Measuring Specimen

[image: A metal and metal device in a plastic case

Description automatically generated with medium confidence]
3. Now the specimen has been measured correctly it can now be mounted to the testing apparatus via the top and bottom ‘chuck’ with a hexagon tool after taking off the safety guard. Once the specimen is attached in the correct manner the following step is to zero the DTI indicator. This is done by bringing up the slack via turning the load nut a bit until its close to or zeroed. [bookmark: _Toc184418574][bookmark: _Toc184419209]Figure 4 Mounted Specimen


4. Ensure that the data is being taken before starting the experiment. The tables have been provided with all the necessary cells.



5. [image: A close-up of a pair of metal plates

Description automatically generated]Following the DTI being zeroed the experiment can now ensure that the safety guard has been refitted. Turn the load nut clockwise in 0.2mm movements until you reach 5mm. Then increase the movement to one whole turn until the specimen breaks. You repeat this until all specimens have been tested.Figure 5 Broken Specimen


               
6. [image: A screenshot of a computer

Description automatically generated]Post process all the data taken from the test, this includes converting DTI data into force values, as well as the extension of the specimen. The stress and strain values can be calculated from the force and extension. This may be plotted into graphs. Figure 6 Post Processing of raw data
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[bookmark: _Toc184383330]Task Three – Results:
[bookmark: _Toc184383331]STEEL:
	ORINGAL LENGTH (mm)
	CROSS SECTIONAL AREA (mm^2)
	NEW LENGTH (mm)

	30.900
	1.782
	38.200



[bookmark: _Toc184393886][bookmark: _Toc184418418]Table 1 Raw Data Of Steel
	LOAD NUT MOVEMENT (mm) 
	DIAL INDICATOR (mm)

	0.0
	0.000

	0.2
	0.165

	0.4
	0.350

	0.6
	0.530

	0.8
	0.715

	1.0
	0.900

	1.2
	1.080

	1.4
1.6
1.8
2.0
2.2
2.4
2.6
2.8
3.0
3.2
3.4
3.6
3.8
4.0
4.2
4.4
4.6
4.8
5.0
6.0
7.0
8.0
9.0
10.0
	1.275
1.440
1.630
1.815
1.990
2.190
2.350
2.530
2.700
2.870
3.010
3.140
3.270
3.410
3.540
3.650
3.750
3.880
3.980
4.460
4.850
5.100
5.280
5.350



Addition data below:
[bookmark: _Toc184383332]DURALUMIN:
	ORINGAL LENGTH (mm)
	CROSS SECTIONAL AREA (mm^2)
	NEW LENGTH (mm)

	31.100
	1.900
	33.400



[bookmark: _Toc184418419]Table 2 Raw Data Of Duralumin
	LOAD NUT MOVEMENT (mm) 
	DIAL INDICATOR (mm)

	0.0
	0.000

	0.2
	0.160

	0.4
	0.280

	0.6
	0.350

	0.8
	0.475

	1.0
	0.660

	1.2
	0.830

	1.4
1.6
1.8
2.0
2.2
2.4
2.6
2.8
3.0
3.2
3.4
3.6
3.8
4.0
4.2
4.4
4.6
4.8
5.0
6.0
7.0
8.0
9.0
10.0
	1.080
1.250
1.430
1.600
1.700
1.950
2.120
2.310
2.480
2.650
2.810
2.990
3.180
3.360
3.530
3.700
3.870
4.050
4.220
4.780
5.000
5.130
N/A
N/A



[bookmark: _Toc184383333]ALUMINIUM:
	ORINGAL LENGTH (mm)
	CROSS SECTIONAL AREA (mm^2)
	NEW LENGTH (mm)

	30.980
	1.940
	33.140



[bookmark: _Toc184418420]Table 3 Raw Data Of Aluminium
	LOAD NUT MOVEMENT (mm) 
	DIAL INDICATOR (mm)

	0.0
	0.000

	0.2
	0.140

	0.4
	0.320

	0.6
	0.500

	0.8
	0.670

	1.0
	0.850

	1.2
	0.970

	1.4
1.6
1.8
2.0
2.2
2.4
2.6
2.8
3.0
3.2
3.4
3.6
3.8
4.0
4.2
4.4
4.6
4.8
5.0
6.0
7.0
8.0
9.0
10.0
	1.130
1.320
1.490
1.630
1.760
1.880
2.010
2.120
2.260
2.320
2.410
2.500
2.550
2.610
2.680
2.680
2.730
2.750
N/A
N/A
N/A
N/A
N/A
N/A



















Addition data below:
	LOAD NUT MOVEMENT (mm) 
	DIAL INDICATOR (mm)

	0.0
	0.000

	0.2
	0.070

	0.4
	0.140

	0.6
	0.210

	0.8
	0.280

	1.0
	0.340

	1.2
	0.350

	1.4
1.6
1.8
2.0
2.2
2.4
2.6
2.8
3.0
3.2
3.4
3.6
3.8
4.0
4.2
4.4
4.6
4.8
5.0
6.0
7.0
8.0
9.0
10.0
	0.220
0.170
0.160
0.150
0.160
0.150
0.160
0.170
0.140
0.160
0.180
0.180
0.170
0.160
0.160
0.150
0.150
0.160
0.150
0.150
0.160
0.170
0.150
0.150



[bookmark: _Toc184383334]PVC:
	ORINGAL LENGTH (mm)
	CROSS SECTIONAL AREA (mm^2)
	NEW LENGTH (mm)

	31.100
	1.900
	41.880


[bookmark: _Toc184418421]Table 4 Raw Data Of PVC
























End of Raw Data collection
[bookmark: _Toc184383335]Task Four – Analysis:
[bookmark: _Toc184383336]STEEL:
Table 5 Steel Calculated Data From Raw Data
	FORCE (N)
	EXTENSION (mm)
	STRESS (MN/M^2)
	STRAIN (x10^-6)

	0.00
	0.00
	0
	0.000

	16.5
	0.035
	9
	0.00113

	35.0
	0.050
	20
	0.00162

	53.0
	0.070
	30
	0.00227

	71.5
	0.085
	40
	0.00275

	90.0
	0.100
	51
	0.00324

	108.0
	0.120
	61
	0.00388

	127.5
144.0
163.0
181.5
199.0
219.0
235.0
253.0
270.0
287.0
301.0
314.0
327.0
341.0
354.0
365.0
375.0
388.0
398.0
446.0
485.0
510.0
528.0
535.0
	0.125
0.160
0.170
0.185
0.210
0.210
0.250
0.270
0.300
0.330
0.390
0.460
0.530
0.590
0.660
0.750
0.850
0.920
1.020
1.540
2.150
2.900
3.720
4.650
	72
81
91
102
112
123
132
142
152
161
169
176
184
191
199
205
210
218
223
250
272
286
296
300
	0.00405
0.00518
0.00.550
0.00599
0.00680
0.00680
0.00809
0.00874
0.00971
0.01068
0.01262
0.01489
0.01715
0.01909
0.02136
0.02427
0.02751
0.02977
0.03301
0.04984
0.06958
0.09385
0.12039
0.15049


Addition data below:

STEEL – Stress Vs Strain Graph:
[image: A graph of stress and strain

Description automatically generated]
[bookmark: _Toc184419210]Figure 7 Stress Vs Strain Graph – Steel

STEEL – Elastic Region Graph:
[image: A graph with a line

Description automatically generated]
[bookmark: _Toc184419211]Figure 8 Elastic Region - Steel

[bookmark: _Toc184383337]DURALUMIN:
Table 6 Duralumin Calculated Data From Raw Data
	FORCE (N)
	EXTENSION (mm)
	STRESS (MN/M^2)
	STRAIN (x10^-6)

	0.00
	0.00
	0
	0.000

	16.0
	0.040
	8
	0.00129

	28.0
	0.120
	15
	0.00387

	35.0
	0.250
	18
	0.00806

	47.5
	0.325
	25
	0.01048

	66.0
	0.340
	35
	0.01097

	83.00
	0.370
	44
	0.01194

	108.0
125.0
143.0
160.0
170.0
195.0
212.0
231.0
248.0
265.0
281.0
299.0
318.0
336.0
353.0
370.0
387.0
405.0
422.0
478.0
500.0
5.130
	0.320
0.350
0.370
0.400
0.500
0.450
0.480
0.490
0.520
0.550
0.590
0.610
0.620
0.640
0.670
0.700
0.730
0.750
0.780
1.220
2.000
2.870

	57
66
75
84
89
103
112
122
131
139
148
157
167
177
186
195
204
213
222
252
263
270
	0.01032
0.01129
0.01194
0.01290
0.01613
0.01452
0.01548
0.01581
0.01677
0.01774
0.01903
0.01968
0.02000
0.02065
0.02161
0.02258
0.02355
0.02419
0.02516
0.03935
0.06452
0.09258



Addition data below:



DURALUMIN – Stress Vs Strain Graph:
[image: A graph of stress and strain
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[bookmark: _Toc184419212]Figure 9 Stress Vs Strain - Duralumin

DURALUMIN – Elastic Region Graph:
[image: A graph with lines and numbers
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[bookmark: _Toc184419213]Figure 10 Elastic Region - Duralumin


[bookmark: _Toc184383338]ALUMINIUM:
Table 7 Aluminum Calculated Data From Raw Data
	FORCE (N)
	EXTENSION (mm)
	STRESS (MN/M^2)
	STRAIN (x10^-6)

	0.00
	0.00
	0
	0.000

	14.0
	0.060
	7
	0.00194

	32.0
	0.080
	16
	0.00258

	50.0
	0.100
	26
	0.00323

	67.0
	0.130
	35
	0.00420

	85.0
	0.150
	44
	0.00484

	97.00
	0.230
	50
	0.00742

	113.0
132.0
149.0
163.0
176.0
188.0
201.0
212.0
226.0
232.0
241.0
250.0
255.0
261.0
266.0
268.0
273.0
275.0

	0.270
0.280
0.310
0.370
0.440
0.520
0.590
0.680
0.740
0.880
0.990
1.100
1.250
1.390
1.540
1.720
1.870
2.050

	58
68
77
84
91
97
104
109
116
120
124
129
131
135
137
138
141
142

	0.00872
0.00904
0.01001
0.01194
0.01420
0.01679
0.01904
0.02195
0.02389
0.02841
0.03196
0.03551
0.04035
0.04487
0.04971
0.05552
0.06036
0.06617


Addition data below:






ALUMINIUM – Stress Vs Strain Graph:
[image: A graph of stress and strain

Description automatically generated]
[bookmark: _Toc184419214]Figure 11 Stress Vs Strain - Aluminium

ALUMINIUM – Elastic Region Graph:
[image: A graph with a line

Description automatically generated]
[bookmark: _Toc184419215]Figure 12 Elastic Region - Aluminium
[bookmark: _Toc184383339]PVC:
Table 8 PVC Calculated Data From Raw Data
	FORCE (N)
	EXTENSION (mm)
	STRESS (MN/M^2)
	STRAIN (x10^-6)

	0.00
	0.00
	0
	0.000

	7.0
	0.130
	4
	0.004

	14.0
	0.260
	7
	0.009

	21.0
	0.390
	11
	0.013

	28.0
	0.520
	15
	0.017

	34.0
	0.660
	18
	0.021

	35.00
	0.850
	18
	0.027

	22.0
17.0
16.0
15.0
16.0
15.0
16.0
17.0
14.0
16.0
18.0
18.0
17.0
16.0
16.0
15.0
15.0
16.0
15.0
15.0
16.0
17.0
15.0
15.0
	1.180
1.430
1.640
1.850
2.040
2.250
2.440
2.630
2.860
3.040
3.420
3.630
3.840
4.040
4.250
4.450
4.640
4.850
5.850
5.850
6.840
7.840
8.850
9.850
	12
9
8
8
8
8
8
9
7
8
9
9
8
8
8
8
8
8
8
8
8
9
8
8
	0.038
0.046
0.053
0.059
0.066
0.072
0.078
0.085
0.092
0.098
0.104
0.110
0.117
0.123
0.130
0.137
0.143
0.149
0.156
0.188
0.220
0.252
0.285
0.317






PVC – Stress Vs Strain Graph:
[image: A graph showing stress and strain
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[bookmark: _Toc184419216]Figure 13 Stress Vs Strain - PVC

PVC – Elastic Region Graph:
[image: A graph with a line
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[bookmark: _Toc184419217]Figure 14 Elastic Region - PVC



[bookmark: _Toc184383340]Task Five – Conclusion:
Yield stress is known as the required amount of force to make a deformation to a material. This can include bending or wrapping of the specimen (Steel, 2024). 

Tensile Stress is known as the required amount of force to break the specimen, if knowing the tensile strength there for the durability of the specimen is known. (Steel, 2024)

Elongation is known as the degree to which a specimen can be stretched too before reaching its breaking point. (Steel, 2024)

Young’s Modulus in terms of tensile strength is based on the material’s stiffness, so the maximum stress an object can handle before breaking (“How is Young’s modulus related to tensile strength?,”).


Steel:
After research was completed into the tensile strength of steel it was found out that carbon steel ranges from 400 to 700 MPa (ECONSTEEL,2024). Moreover it from the report it states that ‘high-strength’ steel could exceed 1,000 MPa (ECONSTEEL,2024). Within the same report it was found that the yield strength of a typical steel specimen is about 250 MPa (ECONSTEEL,2024).

Within the data collected from the laboratory, the tensile strength is calculated as 300 MPa, this correlation is okay as factors could have impacted the result. The Yield stress was calculated as 0.317N/m^2 or known as 3.17e-7.




Aluminum:
After Research was completed into the tensile and Yield strength of Aluminum it was hard to find good correlation between all the values. However the research states the tensile strength of the aluminum was 141 MPa which correlates well to the data that was researched. (Aluminum Alloy Specifications, 2024) _. After additional research, the Yield strength was found the Yield strength has good correlation, data collected was 6.61e-8 compared to the research of having a value of 5Mpa.

Duralumin:
After Research was conducted into Duralumin to compare results the results which were collected in the lab were found to have a poor correlation for the Tensile strength, the researched data shows 420-500 MPa and the data collected was 270 MPa, this could be due to factors not controlled (“Duralumin - Chemical Composition, Mechanical Properties and Common Applications,” 2013). In terms of the Yield strength the correlation is okay as the valves are close, the researched data is 300 MPa and the collected data is 222MPa. (Connor, 2021)

PVC:
After Researched was conducted into PVC to allow a cross comparison it was found that the correlation between both was found to be poor in terms of the Tensile Strength, the researched one was 51.7 MPa while the collected data was 7.8 Mpa (PVC Properties). In terms of Yield Strength, the correlation is good as the researched data suggests a range between 0.121-50.0 Mpa, the data collected was 3.17Mpa.
[bookmark: _Toc184383341]Task Six – Evaluation:
During the experiment conducted within the laboratory there were factors such as temperature changes that were out of the control of the engineers. 

The Tensile Tester Kit ES6 (2012) provided a guide to the engineers conducting the experiment. The guide provided a detailed description of how to conduct and control the experiment. It illustrated that the load nut must have a consistent force always applied to ensure the results become accrete. In addition, the person reading the DTI would need to write down the data as soon as possible due to the dial indicator slowly going down.

During collection of data for the PVC specimen, the dial indicator had a very fast and constate drop worth of the valve. Therefore, two approaches were made to ensure the correct data was collected. The first approach was taking a video of the dial indicator and saying ‘done’ each time the load nut was done moving. After analysis of the video, it was found that it came out inconclusive. The second approach was the better of the methods.

An additional method that could be used to reduce the number of errors during the experiment would be to have more than one person taking the results from the dial indicator which will allow data to be compared. This will assist in eliminating errors in the reading of the data. 



If possible, there should be as many controlled variables as possible as that will allow for a greater amount of control and accuracy. If possible, controlling the temperature of the room would allow the experiment to have a base line.

[bookmark: _Toc184383342]Task Seven – Further Work:
Within any type of experiment if given further time to work and improve the procedure of the test the results would come out more detailed and accurate.

An engineer would love to control all the elements that could impact the experiment in any way possible. One of the biggest effects that an engineer normally cannot control is the temperature of the room which the test is being held within. The PVC is mainly affected by the temperature change so having a regulated temperature will allow for the test to be fair. 

[bookmark: _Toc184383343]To allow for greater consistency and accuracy within the guidance given it asked for a consistency load to be applied when turning to load nut. A load sensor would therefore be appropriate to understand what load to turn each time.

From researching all the specimens used within this experiment, it would be beneficial to know the mental/materials that are being used within the test. This would allow for greater research to compare results.


Overall, for an experiment to become more accurate with unlimited time and resource all the stated improvements must be followed. Further research into how to improve the experiment could be done however as an engineer time must be considered.
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