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[bookmark: _Toc184580281]Introduction
In this assignment it will be a write up regarding an experiment on tensile strength on different components. I will be reporting my findings, with the aid of images, explanations and the use of research to justify the validity of the experiment, calculations and the results. 
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The experiment was conducted using the tensile tester kit, this including two chucks which was holding the specimens in place. A nut on the top of the work panel which controlled the load applied to the specimen. As the load nut was turned, the top chuck would move upwards pulling the specimen up by 1mm per completed revolution. The load nut has markings, and a scale divided into ten increments which aids you to see how far the nut has been turned on each turn. The bottom chuck is connected to the two large springs. The dial indicator measures the amount of deflection of the springs as force is applied. The springs obey the Hooke’s Law, so the measurement from the Dial indicator helps to show the force. The top plate works with a vertical scale which will help you remember how many turns you have completed with the force control. There were four different specimens: steel, aluminium, alloy and plastic. I set the specimens into the two chucks and then I applied a slight force was applied and the dial turned. I then reset the dial to zero, and then as I turned the top nut the dial was moving and then had to take measurements per 0.2mm of rotation. Once the rotations reached 6mm the rotations changed from 0.2mm to a whole 1mm and measured until the specimens snapped. 
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Steel
[image: A table of data with numbers

Description automatically generated]




















[image: A table of numbers and letters

Description automatically generated with medium confidence]Aluminium
Alloy
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Yield Point – this is the point where the material will have a relatively small increase in stress which is also corresponding with the strain


Plastic region – this is the area where the specimen will continuously deform until it breaks
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Snap – the point where the material can no longer extend and breaks
Elastic Region – this is the region where the specimen is bending under load
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To conclude this assignment, looking back at the material and comparing them, the steel specimen had the yield stress of 310.53 N/m^2, compared to the alloy which had a yield stress of 272.63 N/m^2. Therefore, from looking at both specimens yield stress, the steel has a higher yield stress which results in the steel to require more N/m^2 to go past the point of returning to its original shape after releasing the load. After the specimen goes past the point of returning to its original form, it no longer obeys Hooke’s Law. 
Comparing the Aluminium and the Plastic, the Aluminium has a much higher yield stress compared to the plastic resulting in the Aluminium needing more N/m^2 to go past the point of no return to its original shape. 
Comparing the Aluminium and the plastic that plastic stretched and stretched however, snapped with a low tensile strength. However, the Aluminium has a much higher tensile strength resulting in that it took a high load from the specimen to snap. 
Looking at the steel and the alloy, the steel has a higher tensile strength so it would take more load for the steel specimen to snap compared to the alloy specimen. 
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To eliminate the number of errors, I ensured that the specimen was securely and symmetrically gripped which would avoid any slipping or any uneven force distribution to the specimen. I also aligned the specimen with the pulling axis as this eliminates the lateral forces or any bending. When beginning the test, I did pre-load the specimen which does prevent the initial stress from skewing my findings. I also endured in environmental control as the humidity and room temperature does affect the elasticity of the specimens which does have a factor when applying a load. 
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If I was to do this experiment again and have the use to unlimited resources and time, I would invest in a high-precision servo machine as this would apply a more constant and consistent loading rate when applying a load. I would also record data using ultra-high frequencies as this would capture the minute transitions within the materials behaviour as it is yielding. I would invest in the resource of a custom testing equipment as it would be better to perform test within a more controlled environment to allow me to study under more realistic conditions. I could also upscale the equipment including the specimens and comparing the first original test to a much stronger specimen but of the same material and in a much more upscaled testing kit. If I was redo this experiment, I would go over my data and peer-discuss my results to ensure that my results are the same or similar to the ones also doing this experiment. This is something I came across with inputting my data and producing the graphs, my data looked off. Therefore I would re-examine my data sheets and ensure that they are correct and very similar. 
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Steel

Nominal Strain x10^-6  ɛ	0	180375.1804	493658.3884	835421.8881	1167691.957	1499962.026	1851218.956	2183489.026	2515759.095	2848029.164	2620186.831	3531556.163	3854332.802	4205589.732	4537859.801	4870129.87	5192906.509	5506189.717	5809979.494	6075795.549	6341611.605	6569453.938	6759322.549	7025138.604	7252980.937	7461836.409	8392192.603	9113693.324	9626338.574	9911141.49	10082023.24	0	0	5555555.555555556	15204678.3625731	25730994.152046785	35964912.280701756	46198830.409356728	57017543.859649122	67251461.988304093	77485380.116959065	87719298.245614037	80701754.385964915	108771929.8245614	118713450.29239765	129532163.74269006	139766081.87134504	150000000	159941520.46783626	169590643.2748538	178947368.42105263	187134502.92397663	195321637.4269006	202339181.28654972	208187134.502924	216374269.00584796	223391812.86549708	229824561.40350878	258479532.16374269	280701754.38596493	296491228.07017547	305263157.89473683	310526315.78947371	Nominal Strain (x10 -6)


Stress (N/m*2)



Aluminium 

Stress (N/m^2)	0	7500000	16500000	25500000	34500000	43750000	53000000	62250000.000000007	71500000	80500000	89000000	97600000	105000000	110000000.00000001	116500000	121500000.00000001	125000000	129500000	132500000	135000000	138500000	140000000	141500000	141500000	143500000	143000000	Strain (x10 -6)


Stress (N/m^2)



Alloy

0	212224.10865874364	458404.07470288628	747028.86247877753	1035653.650254669	1307300.5093378606	1578947.3684210528	1867572.1561969442	2164685.908319185	2444821.7317487267	2801358.2342954157	3022071.3073005094	2869269.9490662138	3616298.8115449911	3921901.5280135823	4210526.3157894732	4422750.4244482173	4796264.8556876061	5093378.6078098472	5382003.3955857391	5670628.18336163	5976230.8998302203	6264855.6876061121	6544991.5110356538	6850594.227504245	7130730.0509337857	8149405.772495755	8488964.3463497441	0	6578947.3684210526	14210526.315789474	23157894.736842103	32105263.157894738	40526315.789473683	48947368.421052635	57894736.842105269	67105263.157894731	75789473.684210524	86842105.263157889	93684210.526315793	88947368.421052635	112105263.15789473	121578947.36842105	130526315.78947368	137105263.15789473	148684210.52631578	157894736.84210527	166842105.2631579	175789473.68421054	185263157.89473683	194210526.31578946	202894736.84210527	212368421.05263159	221052631.57894737	252631578.94736841	263157894.7368421	272631578.94736844	Strain x10 -6 


Stress N/m^2
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Load Nut Movement |Dial Indicator (mm)[Force (N) [Extension (mm) [Stress (N/m"2)
0 0.095) 9.5 -0.095) 5.5 146
0.9 0.2 % 0.0 152 0.49)
0.4] 0.41] ] 0.04] 25.73) 0.64]
0.5 0615 615 0,015 35.97) 117
0.5 0.79) 79 0.01] 6. 15|
1 115 115 0.15) 67.25) 2.183)
12| 1325|1325 0,125 77.49) 2.5
4] 15| 150) 01] 87.72] 2.85)
1] 168 168 -0.08) 807 262
18] 186 1686 0.0 108.77 3.5
2 2.0 203 0.715) 11871 3.84]
2. 22152915 0,015 12953 4.21]
2.4] 2.39 239 0.01] 139.77 4.5
26 2.565] 2565 0.035] 150) 4.87)
2.8 2735] 2735 0.065) 159,65 5.18)
3 2.9 290 0.1] 169.59 5.51]
3.2 3.0 306 0.14] 17895 5.81]
34] 3.2 320 0.9 167.13 6.0
3.6 3.34] 334] 0.2 19532 6.34]
3.8 3.46) 345 0.34] 202.34] 6.57]
4] 3.56) 356 0.41] 208.19) 6.76)
4.2 3.7 370 0.5 256.94] 8.34]
4] 3.62) 382 0.58) 223.39) 7.25
45 3.93 393 0.67] 229.82| 7.45)
48 4.42) 442 0.38) 256.48| .39
5 4.5 480 0.9 2807 9.11]
6 5.07] 507 0.93 296.49) 9.63
7 5.22) 522 178 305.26] 9.91]
8 5.31] 531 2,69 310.53) 10.08
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Aluminium
Load Nut Movement |Dial Indicator (mm)[Force (N) _|Extension (mm) _[Stress (N/m*2) _|Nominal Strain x10"-6 £
0 0 0 0 0 0
0.9 0.15 15 0.0 30 0.967741935
0.4] 0.3 33 0.07] 66 2.129032258
0.5 0.51] 51 0.09 102 3.290322581
0.5 0.69 69 0.11] 138) 4451612903
1 0.875) 7.5 0.125] 175 5.64516129
12| 106 106 0.14] 212 6.838709677
4] 125 1245 0.155) 249 8.032256065
1] 143 143 0.17] 286 9.225606452
18] 161 161] 0.19) 322 1038709677
2 178 178) 0.2 356 1148367097
2. 1952 1952 0.24] 390.4] 1259354839
2.4] 21] 210 0.3 420 135483671
26 2. 220 0.4] 440 14.19354839)
2.8 2.3 233 0.47] 66 1503225606
3 2.43) 243 0.57, 486 15.67741935)
3.2 25 250 0.7 500 16.12903226|
34] 2.59 259 0.61] 518 16.70967742|
3.6 2,65 265 0.95 530 17.09677419)
3.8 27 270 1] 540 17.41935464]
4] 2.77 277 123 554] 17.8709774]
4.2 2.5 280 4] 560 1606451613
4] 2.83) 283 157 566 16.25806452|
45 2.83) 283 177 566 16.25806452|
48 2,67 287 193 574] 1651612903
5 2.86) 286 2.14] 572
6|N/A
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Alloy

Load Nut Movement (mm|Dial Indicator (mm) _|Force (N) _|Extension (mm)[Stress (N/m"2) [Nominal Strain x10*-6 &
0 0 0 0
0.9 0.125] 125 0.075] 6578947368 0.212224109
0.4] 0.27] 27 0.13] 1421052632 0.458404075
0.5 0.41] ] 0.16] 2315789474 0.747026862
0.5 0.61] 61 0.19] _32.10526316] 1,03565365)
1 0.7 77 0.23] 4052631579 1,307300509)
12| 0.93 % 0.27] 2894736842 1578947368
4] 1] 110) 0.3] 5789473684 1.867572156|
1] 1275 1275 0.325]_67.10526316 2.164685908
18] 1.44] 144 0.36] _75.78947368| 2440821732
2 165 165 0.35] _86.84210526| 2.801356234]
2. 178 178) 0.42] 9368421053 3.022071307
2.4] 169 169) 0.71] 8694736842 2.869269949
26 2.13) 213 0.47] 1121052632 3.616296812
2.8 2.31] 231 0.43] 1215789474 3.921901528
3 2.45) 248 0.52] _130.5263158| 4.210526316
3.2 2.605) 260.5) 0.595] _137.1052632 4.427750424)]
34] 2.625) 262.5| 0.575] _148.6842105 4.796264856
3.6 3 300 0.6] _157.8947368| 5.093376608
3.8 3.17] 317 0.63] _166.8421053) 5.382003396
4] 3.34] 334] 0.66] 1757894737 5.670626183
4.2 3.5 352 0.68] 1652631579 5.9762309
4] 3.69 369 0.71] 1942105263 6.264855688
45 3.855) 385.5) 0.745]_202.6947368 6.544991511
48 4.035) 403.5) 0.765] _212.3684211 6.850594228
5 4.2 420 0.8] _221.0526316| 7.130730051
6 48 480 12| 2526315789 8.149405772
7 5 500 2| 2631578947 8.488964346
8 5.18) 518 2.82] 2726315769
9[N/A
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Plastic

Load Nut Movement (mm DialIndicator (mm)| Force (N)__|Extension (mm) _[Stress (N/m"2|Nominal Strainx10*-6 |
o 0| [ o 0|
02) 0.06] B 0.14] 315780474 0101212579
04] 0.12) 12| 028 631578947 020242915
04 018 1] 042 o.47368221] 0303643729
04 0.2 2| 0.58] 115789474 0371120108
1 0.23] 23] 0.77] 12.1052632| 0387989204
12| 02) 20| 1] 10.5263158] 0.337381916]
14| 0.15) 15| 15| 7.80473684] 0.253036437]
15| 0.12) 12] 1.28] 631578947 020242915
18] 0.17) 12] 168|_6.31578947] 020242915
2| 0.17) 12] 1.88| 6.31578947] 020242915
29) 0.17) 12] 2.08] 631578947 020242915
24] 0.17) 12] 228 631578947 020242915
24 013 13] 2.47] 6.84210526] 0219298226
24 0.129] 12| 2675 657894737 0.210863698]
3| 0.129] 125| 2875 657894737 0.210863698]
32) 0.12) 12] 3.08] 631578947 020242915
34 0.17) 12] 3.28] 6.31578947] 020242915
R 013 13] 3.47]_6.84210526] 0.219298226]
24 013 13] 3.67] 6.84210526] 0.219298226]
4| 013 13] 3.87] 6.84210526] 0.219298226]
22) 013 13] 2.07] 6.84210526] 0.219298226]
44 0.14] 14] 2.26] 7.36842105| 0236167341
28] 013 13| 2.47] 6.84210526] 0219298226
4] 013 13] 267] 6.84210526] 0.219298226]
5| 013 13] 2.87] 6.84210526] 0.219298226]
B 013 13] 5.87] 6.84210526] 0.219298226]
7] 013 13] 6.87] 6.84210526] 0.219298226]
B 013 13] 7.87]_6.84210526] 0.219298226]
9| 013 13] 5.87] 6.84210526] 0.219298226]
10] 013 13] 0.87] 6.84210526] 0.219298226]
20| 0.11] 11 19.89| 5.78047368] 0.185560054]
0| 0.115) 11| 29.885]_6.05263158| 0193992602
0]

A
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