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[bookmark: _Toc184398253]Introduction
The aims of the experiment were to test different materials tensile stress and strain. We would accomplish this by using a tensile tester. And with the data gathered from this experiment we can calculate different materials maximum tensile limits and see the characteristics of each material when it is pushed to those limits. This is a very useful experiment to due to how you can apply the results to a real-world situation for example companies will do tests like this all the time to find the best material for there applications. Such as a motorsports team will need materials with relatively high tensile strength to deal with high-speed corners.  
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[bookmark: _Toc184398254]Experimental procedure 
Setting the kit up
1. This apparatus comes with two main components; the supporting work panel and the tensile tester. 
2. On the tensile tester there is two chucks top and bottom, a top plan, a spring, vertical scale and the load nut and dial indicator. The dial indicator and the load nut are what we are interested the most in.   
3.   First step is mature your specimens for there length, hight and width (needed to workout cross section and area) and repeat that proses for all your specimens in our case we had 4 (Steel, Aluminium, Duralumin and PVC)   
4.  Fit the specimen into the tensile tester and the dial to zero. (put safety guard down)

5. slowly turn the load nut clockwise in 0.2 mm increments till 5mm then start turning it in 1 mm increment then when you reach 10 mm start turning in 10 mm increments. (make sure you have taken any slack out of the machine also double check your dial reading before starting also after completing one set incremental turns wait for about 5 seconds to ensure to can gather an accurate reading.)  
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	load nut movment (mm)
	steel dial indicator
	steel force N 
	extension (mm)
	stress N/m*2
	nominal strain

	0.2
	0.147
	14.7
	0.053
	8.08581E-06
	0.001709677

	0.4
	0.36
	36
	0.04
	1.9802E-05
	0.001290323

	0.6
	0.55
	55
	0.05
	3.0253E-05
	0.001612903

	0.8
	0.74
	74
	0.06
	4.07041E-05
	0.001935484

	1
	0.93
	93
	0.07
	5.11551E-05
	0.002258065

	1.2
	1.11
	111
	0.09
	6.10561E-05
	0.002903226

	1.4
	1.3
	130
	0.1
	7.15072E-05
	0.003225806

	1.6
	1.49
	149
	0.11
	8.19582E-05
	0.003548387

	1.8
	1.67
	167
	0.13
	9.18592E-05
	0.004193548

	2
	1.85
	185
	0.15
	0.00010176
	0.00483871

	2.2
	2.03
	203
	0.17
	0.000111661
	0.005483871

	2.4
	2.22
	222
	0.18
	0.000122112
	0.005806452

	2.6
	2.4
	240
	0.2
	0.000132013
	0.006451613

	2.8
	2.57
	257
	0.23
	0.000141364
	0.007419355

	3
	2.73
	273
	0.27
	0.000150165
	0.008709677

	3.2
	2.9
	290
	0.3
	0.000159516
	0.009677419

	3.4
	3.05
	305
	0.35
	0.000167767
	0.011290323

	3.6
	3.28
	328
	0.32
	0.000180418
	0.010322581

	3.8
	3.29
	329
	0.51
	0.000180968
	0.016451613

	4
	3.42
	342
	0.58
	0.000188119
	0.018709677

	4.2
	3.54
	354
	0.66
	0.000194719
	0.021290323

	4.4
	3.67
	367
	0.73
	0.00020187
	0.023548387

	4.6
	3.78
	378
	0.82
	0.000207921
	0.026451613

	4.8
	3.88
	388
	0.92
	0.000213421
	0.029677419

	5
	3.99
	399
	1.01
	0.000219472
	0.032580645

	6
	4.48
	448
	1.52
	0.000246425
	0.049032258

	7
	4.8
	480
	2.2
	0.000264026
	0.070967742

	8
	5.04
	504
	2.96
	0.000277228
	0.095483871

	9
	5.2
	520
	3.8
	0.000286029
	0.122580645

	10
	5.2
	520
	4.8
	0.000286029
	0.15483871
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	Duralumin dial indicator
	force
	extension
	stress
	strain

	0
	0
	0.2
	0
	0.006452

	0.29
	29
	0.11
	1.88E-05
	0.003548

	0.46
	46
	0.14
	2.98E-05
	0.004516

	0.64
	64
	0.16
	4.15E-05
	0.005161

	0.81
	81
	0.19
	5.25E-05
	0.006129

	0.98
	98
	0.22
	6.35E-05
	0.007097

	1.16
	116
	0.24
	7.51E-05
	0.007742

	1.34
	134
	0.26
	8.68E-05
	0.008387

	1.52
	152
	0.28
	9.84E-05
	0.009032

	1.69
	169
	0.31
	0.000109
	0.01

	1.87
	187
	0.33
	0.000121
	0.010645

	2.05
	205
	0.35
	0.000133
	0.01129

	2.24
	224
	0.36
	0.000145
	0.011613

	2.41
	241
	0.39
	0.000156
	0.012581

	2.59
	259
	0.41
	0.000168
	0.013226

	2.77
	277
	0.43
	0.000179
	0.013871

	2.94
	294
	0.46
	0.00019
	0.014839

	3.12
	312
	0.48
	0.000202
	0.015484

	3.3
	330
	0.5
	0.000214
	0.016129

	3.48
	348
	0.52
	0.000225
	0.016774

	3.65
	365
	0.55
	0.000236
	0.017742

	3.83
	383
	0.57
	0.000248
	0.018387

	4.01
	401
	0.59
	0.00026
	0.019032

	4.18
	418
	0.62
	0.000271
	0.02

	4.35
	435
	0.65
	0.000282
	0.020968

	5.02
	502
	0.98
	0.000325
	0.031613

	5.37
	537
	1.63
	0.000348
	0.052581








	PVC dial indercator
	force
	extention
	stress
	strain

	0.05
	5
	0.15
	2.55102E-08
	0.004808

	0.11
	11
	0.29
	5.61224E-08
	0.009295

	0.16
	16
	0.44
	8.16327E-08
	0.014103

	0.19
	19
	0.61
	9.69388E-08
	0.019551

	0.21
	21
	0.79
	1.07143E-07
	0.025321

	0.08
	8
	1.12
	4.08163E-08
	0.035897

	0.09
	9
	1.31
	4.59184E-08
	0.041987

	0.1
	10
	1.5
	5.10204E-08
	0.048077

	0.09
	9
	1.71
	4.59184E-08
	0.054808

	0.09
	9
	1.91
	4.59184E-08
	0.061218

	0.09
	9
	2.11
	4.59184E-08
	0.067628

	0.09
	9
	2.31
	4.59184E-08
	0.074038

	0.09
	9
	2.51
	4.59184E-08
	0.080449

	0.09
	9
	2.71
	4.59184E-08
	0.086859

	0.1
	10
	2.9
	5.10204E-08
	0.092949

	0.1
	10
	3.1
	5.10204E-08
	0.099359

	0.1
	10
	3.3
	5.10204E-08
	0.105769

	0.1
	10
	3.5
	5.10204E-08
	0.112179

	0.09
	9
	3.71
	4.59184E-08
	0.11891

	0.09
	9
	3.91
	4.59184E-08
	0.125321

	0.09
	9
	4.11
	4.59184E-08
	0.131731

	0.1
	10
	4.3
	5.10204E-08
	0.137821

	0.09
	9
	4.51
	4.59184E-08
	0.144551

	0.08
	8
	4.72
	4.08163E-08
	0.151282

	0.09
	9
	4.91
	4.59184E-08
	0.157372

	0.09
	9
	5.91
	4.59184E-08
	0.189423

	0.08
	8
	6.92
	4.08163E-08
	0.221795

	0.03
	3
	7.97
	1.53061E-08
	0.255449

	0.05
	5
	8.95
	2.55102E-08
	0.286859

	0.08
	8
	9.92
	4.08163E-08
	0.317949

	0.04
	4
	19.96
	2.04082E-08
	0.639744

	0.05
	5
	29.95
	2.55102E-08
	0.959936

	0.06
	6
	39.94
	3.06122E-08
	1.280128





[bookmark: _Toc184398256]Analysing Data
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[bookmark: _Toc184398257]Conclusion
In the experiment I found that the tensile stress and yield stress for steel to be  Given:
NFmax​=329N
A0=1.181×10−6 m2A0​=1.181×10−6m2
Calculation:
σUTS=3291.181×10−6=278,067,711 PaσUTS​=1.181×10−6329​=278,067,711Pa
Convert to Megapascal (MPa):
σUTS=278.07 MPaσUTS​=278.07MPa
Final Answer:
The tensile stress is approximately 278.07 MPa.
And the young’s modulus is 49.02
The yield stress is 0.016

For aluminium 
NFmax​=166N
A0=1.824×10−6 m2A0​=1.824×10−6m2
Calculation:
σUTS=1661.824×10−6=91,036,263 PaσUTS​=1.824×10−6166​=91,036,263Pa
Convert to Megapascals (MPa):
σUTS=91.04 MPaσUTS​=91.04MPa
Final Answer:
The tensile stress is approximately 91.04 MPa.
And the young’s modules was 137.2
And the yield stress is 0.01


For PVC the tensile stress was 
NFmax​=16N
A0=1.96×10−6 m2A0​=1.96×10−6m2
Calculation:
σUTS=161.96×10−6=8,163,265.31 PaσUTS​=1.96×10−616​=8,163,265.31Pa
Convert to Megapascal (MPa):
σUTS=8.16 MPaσUTS​=8.16MPa
Final Answer:
The tensile stress is approximately 8.16 MPa.
the yield stress is 0.014

Duralumin tensile stress is  
max=418 NFmax​=418N
A0=1.544×10−6 m2A0​=1.544×10−6m2
Calculation:
σUTS=4181.544×10−6=270,769,230.77 PaσUTS​=1.544×10−6418​=270,769,230.77Pa
Convert to Megapascal (MPa):
σUTS=270.77 MPaσUTS​=270.77MPa
Final Answer:
The tensile stress is approximately 270.77 MPa.
Youngs modules 62.658

To get yield stress I used the 0.2% mothered.

[bookmark: _Toc184398258]Other results and accuracy 
Known values for tensile stress for steel is 210Mpa this is less than the number I had calculated this could be down to inconsistent readings in my experiment or if the values are taken as an average across all different types of steels whereas my calculation only include one type of steel (mild steel).
I found the young’s modules values and yield stress points to be very similar to what I had calculated 
SteelConstruction.info. (n.d.). Steel material properties. [online] Available at: https://www.steelconstruction.info/Steel_material_properties#:~:text=%5Btop%5DOther%20mechanical%20properties%20of%20steel&text=Modulus%20of%20elasticity%2C%20E%20%3D%20210%2C000%20N%2Fmm%C2%B2[Accessed 5 Dec. 2024].
Aluminium: the value I calculated was very close to the values for aluminium tensile stress I had found when conducting researched. Around 90 MPa this shows the the test when successfully and we achieved accreted readings. 
I found the young’s modules values and yield stress points to be very similar to what I had calculated
Aalco Metals Ltd. (n.d.). Aluminium Alloy Specifications. [PDF] Available at: https://www.aalco.co.uk/datasheets/Aalco-Metals-Ltd_Aluminium-Alloy-Specifications_42.pdf.ashx#:~:text=The%20tensile%20strength%20of%20pure,for%20some%20heat%2Dtreatable%20alloys[Accessed 5 Dec. 2024].
Duralumin other results show Duralumin to have a tensile stress of around 300 MPa this is close to the value I got however not perfect I would put this down to inconsistencies in when the data was initially taken or when I was reading the graphs.
I found the young’s modules values and yield stress points to be very similar to what I had calculated
PVC: values for PVC  vary a lot as as all of the other verbalise such as room temp and other operating conditions there for this explains why the values I was able to find ranged for tensile stress was from 10 to 18 MPa. Oxford Reference. (n.d.). Polyvinyl chloride (PVC). [online] Available at: https://www.oxfordreference.com/abstract/10.1093/acref/9780198832102.001.0001/acref-9780198832102-e-4711;jsessionid=2C4A4B9C1D419E60FA42178430133B5C#:~:text=Flexible%20(plasticized)%20PVC%20has%20lower,poor%20resistance%20to%20gamma%20radiation[Accessed 5 Dec. 2024].


[bookmark: _Toc184398259]Evaluation 
I our practical session we eliminated errors by first testing the equipment first and having someone that had preformed this experiment before on hand to assist 

We also tired to keep all verbalise the same such as temp, rotation time for the loading nut, when we would take a date reading and who was taking the readings for one specimen. This was to ensure the most accurate data readings across the entire practical. 

The data was also sheared between multiple people this depressed the chances of someone miss-hearing a value and therefore invalidating the rest of the results. 

Taking the slack out of the machine when a new specimen was inserted was key to getting accurate results across the experiment. 


[bookmark: _Toc184398260]Further work 
If given unlimited time and resources this is what I would have put in place to improve the practical.
I first would have kept conditions standardised such as room temperature I would have done this by preforming the practical in a room that was able to certain a stable temperature.
I would also use better equipment such as a more industrial tensile tester this would give me more accurate results also would allow me to perform the experiment aging due to the time that would be saved this would also improve the overall accuracy of my data.
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0	2.5510204081632652E-8	5.6122448979591832E-8	8.1632653061224493E-8	9.6938775510204072E-8	1.0714285714285713E-7	0	4.8076923076923088E-3	9.2948717948717965E-3	1.4102564102564101E-2	1.9551282051282055E-2	2.5320512820512821E-2	strain


 stress



elastic range and youngs modusls 
steel  


8.085808580858085E-6	1.9801980198019799E-5	3.0253025302530253E-5	4.07040704070407E-5	5.1155115511551151E-5	6.1056105610561061E-5	7.1507150715071504E-5	8.1958195819581962E-5	9.1859185918591858E-5	1.0176017601760174E-4	1.1166116611661164E-4	1.2211221122112212E-4	1.32013201320132E-4	1.4136413641364134E-4	1.5016501650165015E-4	1.7096774193548394E-3	1.2903225806451624E-3	1.6129032258064494E-3	1.9354838709677437E-3	2.2580645161290307E-3	2.9032258064516083E-3	3.2258064516128989E-3	3.5483870967741968E-3	4.1935483870967783E-3	4.8387096774193516E-3	5.4838709677419474E-3	5.8064516129032167E-3	6.4516129032258125E-3	7.4193548387096768E-3	8.7096774193548398E-3	


elastic range and youngs modusls 
alluminium


0	3.8377192982456142E-6	1.3157894736842104E-5	2.3026315789473685E-5	3.344298245614035E-5	4.3311403508771927E-5	5.2631578947368417E-5	6.3048245614035075E-5	7.2368421052631572E-5	8.2236842105263142E-5	0	4.193548387096774E-3	5.161290322580646E-3	5.8064516129032254E-3	6.1290322580645181E-3	6.7741935483870957E-3	7.7419354838709677E-3	8.0645161290322578E-3	9.0322580645161299E-3	9.6774193548387118E-3	


elastic range and youngs modusls
Duralumin 



0	0	1.8782383419689113E-5	2.9792746113989634E-5	4.1450777202072534E-5	5.2461139896373055E-5	6.3471502590673577E-5	7.5129533678756452E-5	8.6787564766839382E-5	9.8445595854922271E-5	1.094559585492228E-4	1.2111398963730569E-4	1.3277202072538858E-4	1.4507772020725388E-4	1.5608808290155438E-4	1.6774611398963731E-4	1.7940414507772021E-4	1.9041450777202072E-4	2.0207253886010362E-4	2.1373056994818649E-4	2.2538860103626942E-4	2.3639896373056993E-4	2.4805699481865283E-4	2.5971502590673573E-4	2.7072538860103626E-4	2.8173575129533673E-4	0	6.4516129032258064E-3	3.5483870967741951E-3	4.5161290322580632E-3	5.161290322580646E-3	6.1290322580645146E-3	7.0967741935483867E-3	7.7419354838709677E-3	8.3870967741935479E-3	9.0322580645161299E-3	1.0000000000000002E-2	1.0645161290322582E-2	1.1290322580645164E-2	1.1612903225806447E-2	1.2580645161290312E-2	1.3225806451612908E-2	1.3870967741935488E-2	1.4838709677419354E-2	1.5483870967741935E-2	1.6129032258064516E-2	1.6774193548387096E-2	1.7741935483870975E-2	1.8387096774193559E-2	1.9032258064516125E-2	2.0000000000000004E-2	2.0967741935483883E-2	
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image6.emf
aluminium dial indicator aluminium force N extension mm  stress N/m*2nominal strain

0.07 7 0.13 3.83772E-06 0.004193548

0.24 24 0.16 1.31579E-05 0.00516129

0.42 42 0.18 2.30263E-05 0.005806452

0.61 61 0.19 3.3443E-05 0.006129032

0.79 79 0.21 4.33114E-05 0.006774194

0.96 96 0.24 5.26316E-05 0.007741935

1.15 115 0.25 6.30482E-05 0.008064516

1.32 132 0.28 7.23684E-05 0.009032258

1.5 150 0.3 8.22368E-05 0.009677419

1.66 166 0.34 9.10088E-05 0.010967742

1.78 178 0.42 9.75877E-05 0.013548387

1.89 189 0.51 0.000103618 0.016451613

2.02 202 0.58 0.000110746 0.018709677

2.13 213 0.67 0.000116776 0.021612903

2.27 227 0.73 0.000124452 0.023548387

2.33 233 0.87 0.000127741 0.028064516

2.44 244 0.96 0.000133772 0.030967742

2.49 249 1.11 0.000136513 0.035806452

2.59 259 1.21 0.000141996 0.039032258

2.62 262 1.38 0.00014364 0.044516129

2.71 271 1.49 0.000148575 0.048064516

2.74 274 1.66 0.000150219 0.053548387

2.76 276 1.84 0.000151316 0.059354839

2.79 279 2.01 0.000152961 0.06483871

2.82 282 2.18 0.000154605 0.070322581
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