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[bookmark: _Toc180140342][bookmark: _Toc184653004]1.Introduction 
This report presents the findings from a series of tensile tests conducted by a group of students to evaluate the mechanical properties of a specific material. The primary objective of the experiment was to put the material under a controlled tensile load and observe its behaviour under stress, determining key properties such as Young's modulus, yield strength, and tensile strength. The report outlines the experimental methodology, the use of appropriate instrumentation, and the methods employed for accurate data collection. Additionally, it provides a comprehensive analysis of the stress-strain behaviour observed during testing and critically examines the reliability and validity of the results. The report also evaluates the potential sources of error in the experimental setup and offers recommendations for improving the testing procedure in future experiments.
[bookmark: _Toc184653005]2.Experimental Procedure 
[bookmark: _Toc184653006]2.1 Pre-test preparations
[image: A screenshot of a computer]Select your specimen and use the vernier calliper to measure the thickness,                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               and width at the gauge length, and find the cross-sectional area. Measure the original length so you can refer to it later. Create a results table as shown in figure 2.2.1 for the following materials: aluminium, duralumin, PVC, and steel.Figure 2.1.1- Results table (UWTSD, 2012)











[bookmark: _Toc184653007]
2.2 Specimen installation
Attach the specimen to tensile tester, set the DTI indictor to zero and put the protective guard on.
[image: ]

Lock nut

Protective guard
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DTI set to zero.

[bookmark: _Toc184653008]Figure 2.2.1- tensile load tester


2.3 Conducting the experiment.
To start the experiment, turn the Load nut in small 0.2mm increments until 5mm, then move onto 1mm increments until 10mm and move onto 10mm increments until the specimen snaps. It is important to turn the lock nut smoothly and slowly to not skew the results. At each step, record the DTI Indicator value in the table. 
Once the specimen has snapped to check the elongation, remove the specimen from the tester and push its broken ends together and measure its final length. Note this down in the table. 
Repeat the steps in 2.2 and 2.3 with the remaining three specimens and record the results.

[bookmark: _Toc184653009]2.4 Displaying the data.
Create an excel sheet convert the force and extension values into stress and nominal strain values. Furthermore, plot your stress and strain results in an excel sheet for each specimen for guidance follow the format of figure 2.4.1.
[image: A screenshot of a computer

Description automatically generated]
Figure 2.4.1 -excel sheet example. 
Note down the yield point and tensile strength for each specimen on the right-hand side of the table next to the respective nominal value.
[bookmark: _Toc180140345]Finally for each specimen, create a graph to display the elastic region for each specimen and note down the gradient for each. This gradient is Youngs modulus, we can compare this value to other scientists results to compare.
[bookmark: _Toc184653010]
3.Results
[image: A screenshot of a computer

Description automatically generated]
Figure 3.2- table of results for steel
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Figure 3.2- Table of results for duralumin
                              

[image: A screenshot of a computer

Description automatically generated]
Figure 3.3 - table of results for aluminium


[image: A screenshot of a computer]
Figure 3.4- table of results for PVC




[bookmark: _Toc184653012]

4.Analysis
[bookmark: _Toc184653013]4.1 Steel
Figure 4.1.1 – Stress (MPa) versus strain graph for steel


Figure 4.1.2 – Graph showing the elastic region of steel (stress versus strain)
Figure 4.1.3 – Table of results for steel

[bookmark: _Toc184653014]4.2 Duralumin
Figure 4.2.1 – Stress (MPa) Versus Strain graph for Duralumin

Figure 4.2.2 – Graph showing the elastic region of Duralumin.


[image: ]Figure 4.2.3 – table of results for duralumin

[bookmark: _Toc184653015]4.3 Aluminium
Figure 4.3.1 – stress (MPa) versus strain graph for aluminium



[image: ]Figure 4.3.2 – Graph showing the elastic region of aluminium.
Figure 4.3.3 – Table of results for aluminium



[bookmark: _Toc184653016]4.4 PVC
Figure 4.4.1 – Stress (MPa) versus strain graph for PVC
Figure 4.4.2 – Graph showing the elastic region of PVC.


[image: ]Figure 4.4.3 – Table of results for PVC

[bookmark: _Toc184653017]5.Conclusion
[bookmark: _Toc184653018][image: ]5.1 Steel
Figure 5.1.1 – Ideal stress versus strain graph (J.R, 2004)
[bookmark: _Int_NfVDtHfK] For the steel specimen there is a strong steep linear correlation between zero and 161 MPa this is the elastic region it can be seen in figure 5.1.1, in comparison to other papers the graph from the results in this paper are within tolerance of other papers published. The youngs modulus value for steel was 200 GN/m^2. This correlates to the papers published online they also state a youngs modulus of 200GN/m^2 (UWTSD, 2012) (TMT, 2023).
Figure 5.1.1- Steel stress versus strain graph analysis for steel

5.2 Duralumin
For the duralumin specimen there is a strong steep linear correlation between zero and 222 MPa for this specimen, in comparison to other published papers the students’ results do not correlate. It is worth noting that there are three outlier values between 14 MPa and 43 MPa. This skews the line of best fit, showing poorer positive correlation, this can be seen in figure 5.2.1. Validity can be checked by finding the youngs modulus on the graph. This value is the gradient of the elastic region for this graph was 9.5 GN/m^2. This does not correlate to the papers published online they state a youngs modulus of 76 GN/m^2. There are a few reasons there could be issues with the test one being the temperature of the room or a manufacturing error in the specimen used. 

Figure 5.2.1- Stress versus strain graph for duralumin analysis


5.3 Aluminium 
For the aluminium specimen there is a weak steep linear correlation between zero and 154 MPa this is the elastic region this can be seen in figure 5.3.1, in comparison to other papers the graph from the results in this paper are within tolerance of other papers published. The youngs modulus for aluminium was 7.44 GN/m^2. This also does not correlate to the papers published online they state a youngs modulus of 69 GN/m^2. To make this more accurate the stress column of the results table can be changed into MN/m^2 to have more accurate readings.

Figure 3- Stress versus strain graph for aluminium analysis.
5.4 PVC
For the PVC specimen there is a strong steep linear correlation between zero and 18 MPa this is the elastic region, in comparison to other papers the graph from the results in this paper are within tolerance of other papers published. This can be verified by finding the youngs modulus off the graph. This value is the gradient of the elastic region for this graph was 0.9 GN/m^2. This does not correlate to the papers published online they state a youngs modulus of 3.7 GN/m^2. This value could be wrong due to an error conversion issue from the table to the graph, the results could be wrong or there could be unit errors. Small errors such as manufacturing variations can also have an effect.

Figure 5.3.1- Stress versus strain graph analysis for PVC




[bookmark: _Toc184653019]6.Evaluation
During the tensile test experiment, the student observed a significant variation in the units for Young's modulus, which was primarily attributed to errors in unit conversions and error during the test. These discrepancies led to inconsistent results and affected the overall accuracy of the final data. In future experiments, a more rigorous approach to ensuring consistent and accurate unit conversions is essential to prevent such variations and improve the reliability of the findings. This could be as simple as having one person do each task i.e. one person reading the DTI, a different one turning the lock nut and someone else taking down the readings. The main issue the students were facing was consistency in turning the lock nut, once the material went past the yield point it was crucial to keep constant pressure on the piece, they believe this contributed to most of the discrepancy between their values and published papers.

The students did use published papers to cross-check their analysis, which allowed them to validate their results and ensure that our data aligns with what the expected values are. This process not only helped identify potential sources of error but also serves as a useful benchmark for expected results, enabling the student to overall verify the credibility of their findings. 
Another critical consideration for improvement is the potential influence of external factors, such as temperature, which can affect the material’s behaviour during testing. When the student was conducting their experiment, the temperature was on the cooler side approximately 18 degrees Celsius, this can cause materials to be more brittle than normal. This issue would affect PVC more than the other metals due to its’ material make up. Overall, lower temperatures can result in an increase of mechanical tensile strength and less elongation at break. (Nord-Lock, 2024)
 The easiest way to improve would be for the students to repeat the experiment at least three times and analysing the data through statistical methods could help to mitigate the effects of random errors, offering a more robust set of results. Taking an average of three tests on one specimen would enhance the accuracy of the data collection process.
[bookmark: _Toc184653020][bookmark: _Toc180140346]7.Further Work
This experiment with unlimited time and resources could be improved by better temperature control during testing. Fluctuations in temperature can significantly affect material behaviour, especially in metals where changes in microstructure due to temperature variations can alter yield strength and ductility. If money were not a factor taken into consideration more precise temperature regulation devices could be used such as the use of a thermal chamber
Further testing on aluminium and different grades of stainless steel to see where each would compare would also prove useful. By Comparing different grades of stainless steel, which have varying mechanical properties based on composition and heat treatment, would offer valuable data on their performance under tensile stress.
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Stress Verus Strain	0	1.132686084142395E-3	1.6181229773462799E-3	2.2653721682847883E-3	2.7508090614886756E-3	3.2362459546925559E-3	3.6245954692556595E-3	4.0453074433656963E-3	5.177993527508095E-3	5.5016181229773512E-3	5.9870550161812315E-3	6.7961165048543749E-3	6.796116504854368E-3	8.0906148867313926E-3	8.7378640776699032E-3	9.7087378640776639E-3	1.067961165048544E-2	1.2621359223300975E-2	1.4886731391585761E-2	1.7152103559870544E-2	1.9093851132686079E-2	2.135922330097088E-2	2.4271844660194192E-2	2.750809061488672E-2	2.9773462783171521E-2	3.3009708737864081E-2	4.9838187702265377E-2	0	9259259.2592592593	19640852.974186305	29741863.075196408	40123456.790123455	50505050.505050503	61054994.388327725	71548821.548821539	80808080.808080807	91470258.136924803	101851851.85185185	111672278.338945	122895622.89562289	131874298.54096521	141975308.64197528	151515151.5151515	161054994.38832772	168911335.57800224	176206509.53984287	183501683.50168347	191358024.69135803	198653198.65319863	204826038.15937147	210437710.43771043	217732884.39955106	223344556.67789	250280583.61391693	strain


Stress




Elastic Region	
0	1.132686084142395E-3	1.6181229773462799E-3	2.2653721682847883E-3	2.7508090614886756E-3	3.2362459546925559E-3	3.6245954692556595E-3	4.0453074433656963E-3	5.177993527508095E-3	5.5016181229773512E-3	5.9870550161812315E-3	6.7961165048543749E-3	6.796116504854368E-3	8.0906148867313926E-3	8.7378640776699032E-3	9.7087378640776639E-3	9259259.2592592593	19640852.974186305	29741863.075196408	40123456.790123455	50505050.505050503	61054994.388327725	71548821.548821539	80808080.808080807	91470258.136924803	101851851.85185185	111672278.338945	122895622.89562289	131874298.54096521	141975308.64197528	151515151.5151515	



Stress Versus Strain	0	1.2903225806451615E-3	3.8709677419354839E-3	8.0645161290322578E-3	9.838709677419356E-3	1.0967741935483871E-2	1.1935483870967743E-2	1.0322580645161285E-2	1.1290322580645164E-2	1.1935483870967746E-2	1.2903225806451609E-2	1.3870967741935488E-2	1.4516129032258063E-2	1.5483870967741935E-2	1.5806451612903217E-2	1.6774193548387096E-2	1.7741935483870975E-2	1.9032258064516125E-2	1.9677419354838705E-2	1.999999999999999E-2	2.0645161290322584E-2	2.1612903225806463E-2	2.2580645161290328E-2	2.3548387096774179E-2	2.4193548387096774E-2	2.5161290322580653E-2	3.935483870967741E-2	6.4516129032258063E-2	9.2580645161290331E-2	0	8421052.6315789465	14736842.105263161	18421052.631578948	26052631.578947369	34736842.105263159	43684210.526315793	56842105.263157897	65789473.684210531	75263157.894736856	84210526.315789476	93157894.736842111	102631578.94736843	111578947.36842105	121578947.36842105	130526315.7894737	139473684.21052632	147894736.84210527	157368421.05263159	167368421.05263159	176842105.2631579	185789473.68421054	194736842.10526317	203684210.52631581	213157894.7368421	222105263.15789473	251578947.36842108	263157894.73684213	270000000	strain


stress



Elastic region

Elasti+Duralumen!$L$3oc Region	
0	1.2903225806451615E-3	3.8709677419354839E-3	8.0645161290322578E-3	9.838709677419356E-3	1.0967741935483871E-2	1.1935483870967743E-2	1.0322580645161285E-2	1.1290322580645164E-2	1.1935483870967746E-2	1.2903225806451609E-2	1.3870967741935488E-2	1.4516129032258063E-2	1.5483870967741935E-2	1.5806451612903217E-2	1.6774193548387096E-2	1.7741935483870975E-2	1.9032258064516125E-2	1.9677419354838705E-2	1.999999999999999E-2	2.0645161290322584E-2	2.1612903225806463E-2	2.2580645161290328E-2	2.3548387096774179E-2	0	8421052.6315789465	14736842.105263161	18421052.631578948	26052631.578947369	34736842.105263159	43684210.526315793	56842105.263157897	65789473.684210531	75263157.894736856	84210526.315789476	93157894.736842111	102631578.94736843	111578947.36842105	121578947.36842105	130526315.7894737	139473684.21052632	147894736.84210527	157368421.05263159	167368421.05263159	176842105.2631579	185789473.68421054	194736842.10526317	203684210.52631581	



Stress Versus Strain	0	1.9367333763718527E-3	2.582311168495804E-3	3.2278889606197547E-3	4.1962556488056814E-3	4.8418334409296325E-3	7.4241446094254352E-3	8.7153001936733383E-3	9.0380890897353138E-3	1.000645577792124E-2	1.1943189154293096E-2	1.4202711426726926E-2	1.6785022595222725E-2	1.9044544867656561E-2	2.1949644932214324E-2	2.3886378308586191E-2	2.8405422853453852E-2	3.1956100710135563E-2	3.5506778566817304E-2	4.0348612007746934E-2	4.4867656552614592E-2	4.9709489993544222E-2	5.5519690122659789E-2	6.0361523563589398E-2	6.6171723692704965E-2	0	10309278.350515464	20618556.701030929	30927835.051546391	41237113.402061857	51546391.75257732	61855670.103092782	72164948.453608245	82474226.804123715	92783505.15463917	103092783.50515464	113402061.85567012	123711340.20618556	134020618.55670103	144329896.90721649	154639175.25773194	164948453.60824743	175257731.95876288	185567010.30927834	195876288.65979382	206185567.01030928	216494845.36082473	226804123.71134025	237113402.06185564	247422680.41237113	strain


stress




Elastic Region	
0	1.9367333763718527E-3	2.582311168495804E-3	3.2278889606197547E-3	4.1962556488056814E-3	4.8418334409296325E-3	7.4241446094254352E-3	8.7153001936733383E-3	9.0380890897353138E-3	1.000645577792124E-2	1.1943189154293096E-2	1.4202711426726926E-2	1.6785022595222725E-2	1.9044544867656561E-2	2.1949644932214324E-2	2.3886378308586191E-2	0	10309278.350515464	20618556.701030929	30927835.051546391	41237113.402061857	51546391.75257732	61855670.103092782	72164948.453608245	82474226.804123715	92783505.15463917	103092783.50515464	113402061.85567012	123711340.20618556	134020618.55670103	144329896.90721649	154639175.25773194	



Stress versus Strain	0	4.1800643086816721E-3	8.3601286173633441E-3	1.2540192926045015E-2	1.6720257234726688E-2	2.1221864951768483E-2	2.733118971061093E-2	3.7942122186495175E-2	4.5980707395498394E-2	5.2733118971061095E-2	5.9485530546623797E-2	6.5594855305466229E-2	7.2347266881028938E-2	7.8456591639871384E-2	8.4565916398713817E-2	9.1961414790996773E-2	9.7749196141479103E-2	0.1035369774919614	0.10996784565916398	0.11672025723472668	0.12347266881028938	0.12990353697749196	0.13665594855305466	0.14308681672025719	0.14919614147909965	0.15594855305466235	0.18810289389067522	0.21993569131832796	0.25176848874598068	0.28456591639871381	0.31672025723472669	0	3684210.5263157901	7368421.0526315803	11052631.578947369	14736842.105263161	17894736.842105262	18421052.631578948	11578947.368421054	8947368.421052631	8421052.6315789465	7894736.8421052638	8421052.6315789465	7894736.8421052638	8421052.6315789465	8947368.421052631	7368421.0526315803	8421052.6315789465	9473684.2105263174	9473684.2105263174	8947368.421052631	8421052.6315789465	8421052.6315789465	7894736.8421052638	7894736.8421052638	8421052.6315789465	7894736.8421052638	7894736.8421052638	8421052.6315789465	8947368.421052631	7894736.8421052638	7894736.8421052638	strain


stress




Stress versus Strain	0	4.1800643086816721E-3	8.3601286173633441E-3	1.2540192926045015E-2	1.6720257234726688E-2	2.1221864951768483E-2	2.733118971061093E-2	3.7942122186495175E-2	4.5980707395498394E-2	5.2733118971061095E-2	5.9485530546623797E-2	6.5594855305466229E-2	7.2347266881028938E-2	7.8456591639871384E-2	8.4565916398713817E-2	9.1961414790996773E-2	9.7749196141479103E-2	0.1035369774919614	0.10996784565916398	0.11672025723472668	0.12347266881028938	0.12990353697749196	0.13665594855305466	0.14308681672025719	0.14919614147909965	0.15594855305466235	0.18810289389067522	0.21993569131832796	0.25176848874598068	0.28456591639871381	0.31672025723472669	0	3684210.5263157901	7368421.0526315803	11052631.578947369	14736842.105263161	17894736.842105262	18421052.631578948	11578947.368421054	8947368.421052631	8421052.6315789465	7894736.8421052638	8421052.6315789465	7894736.8421052638	8421052.6315789465	8947368.421052631	7368421.0526315803	8421052.6315789465	9473684.2105263174	9473684.2105263174	8947368.421052631	8421052.6315789465	8421052.6315789465	7894736.8421052638	7894736.8421052638	8421052.6315789465	7894736.8421052638	7894736.8421052638	8421052.6315789465	8947368.421052631	7894736.8421052638	7894736.8421052638	strain


stress




Elastic region	
0	4.1800643086816721E-3	8.3601286173633441E-3	1.2540192926045015E-2	1.6720257234726688E-2	2.1221864951768483E-2	2.733118971061093E-2	3.7942122186495175E-2	0	3684210.5263157901	7368421.0526315803	11052631.578947369	14736842.105263161	17894736.842105262	



Stress Verus Strain	0	1.132686084142395E-3	1.6181229773462799E-3	2.2653721682847883E-3	2.7508090614886756E-3	3.2362459546925559E-3	3.6245954692556595E-3	4.0453074433656963E-3	5.177993527508095E-3	5.5016181229773512E-3	5.9870550161812315E-3	6.7961165048543749E-3	6.796116504854368E-3	8.0906148867313926E-3	8.7378640776699032E-3	9.7087378640776639E-3	1.067961165048544E-2	1.2621359223300975E-2	1.4886731391585761E-2	1.7152103559870544E-2	1.9093851132686079E-2	2.135922330097088E-2	2.4271844660194192E-2	2.750809061488672E-2	2.9773462783171521E-2	3.3009708737864081E-2	4.9838187702265377E-2	0	9259259.2592592593	19640852.974186305	29741863.075196408	40123456.790123455	50505050.505050503	61054994.388327725	71548821.548821539	80808080.808080807	91470258.136924803	101851851.85185185	111672278.338945	122895622.89562289	131874298.54096521	141975308.64197528	151515151.5151515	161054994.38832772	168911335.57800224	176206509.53984287	183501683.50168347	191358024.69135803	198653198.65319863	204826038.15937147	210437710.43771043	217732884.39955106	223344556.67789	250280583.61391693	strain


Stress
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2.Experimental Procedure

1 Pre-test preparations

Select your specimen and use the vernier calliper to measure the thickness,
and width at the gauge length, and find the cross-sectional area. Measure the original

length so you can refer to it later. Create a results table as shown in figure 2.2.1

2.2 Specimen installation

Attach the specimen to tensile tester, set the DTl indictor to zero and put the protective

guard on.
Protective guard
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.
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Figure 2.2.1- tensile st up
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0.20 0.160] 16.00) 0.0a0] 8,421,053 0.00129
0.40 0.280) 28.00) 0120 14,736,847 0.00387]
060 0.350) 35.00) 0250 18,421,053 0.00806/
080 0.495] 49.50] 0.305| 26052632 0.00984
100 0.660) 66.00) 0340 34,736,842 0.01097]
120 0.830) 83.00) 0370 a3,684.211] 0.01194]
140 1.080) 108.00) 0320 56,842,109 0.01032)
160 1.250) 125.00) 0350 65,789,474 0.01129)
180 1.430) 143.00) 0370 75,263,158 0.01194
200 1600) 16000 0.400] 84,210,526 0.01290
220 1770 177.00) 0430 93,157,895 0.01387]
2.40 1.950) 195.00) 0.450 102,631,579 001452
260 2.120) 212.00) 0.a80 111,578,947 00154
280 2.310) 231.00) 0.490 121,578,947 0.01581]
3.00 2.480) 248.00) 0520 130,526,316 0.01677)
3.20 2.650) 265.00) 0550 139,473,684 0.01774]
3.40 2.810) 281.00) 0.500] 147,894,737 0.01903
360 2.990) 299.00) 0610 157,368,421 0.01968
380 3.180) 318.00) 0620 167,368,421 0.02000
400 3.360) 336.00) 0640 176,842,103 0.02065,
420 3530) 353.00) 0,670 185,789,474 0.02161]
4.40 3.700) 370.00) 0700 194,736,842 0.02258)
460 3.870) 387.00) 0730 203,684,211 0.02353)
480 4.050) 405.00) 0.750 213,157,895 0.02419]
5.00 4.220) 422.00) 0780 222,105,263 0.02516]
6.00 4.780) 478.00) 1220] 251,578,947 0.03935
7.00 5.000) 500.00) 2,000 263,157,895 0.06452
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194 cross sectional area (mm?2) =
000 0.000] 0.00] 0.000 o 0.00000] 000,00
020 0.140] 20.00] 0060 10:309,278] 0.00194] 212 change oftength -
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060 0.600] 0.00] 0100 30.27,835] 0.00323]
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240 1.880) 240,00 0520 _123.711,340] 001679
260 2010] 260,00 0.590] 104,020,619] 0.01904]
280 2.120] 280,00 0.680] _144,329,897] 002195 ViELDS.
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Load Nut Movement (mm) | DialIndicator (mm) | Force (N) | Extension (mm) | Stress o (N/m) | Nominal Strain
000 0.00) 0.0 0.00 0 0.00000
020 0.07] 7.00) 013 3,684,211 0.00418
040 0.14) 14.00 026 7,368,421 0.00836
060 0.21] 21.00 039] 11,052,632 0.01254
080 0.28] 28.00 052 14,736,842 001672
1.00 0.34) 34.00 066 17,894,737 0.02122|VIELDS
120 0.35) 35.00 085 18,421,053 002733
1.40 0.22) 22.00 118] 11,578,947 003794
160 017, 17.00 1.43] 8,947,368 004598
1.80 0.16] 16.00 164] 8,421,053 005273
200 0.15) 15.00) 1.85) 7,894,737 005949
220 0.16] 16.00 2.04] 8,421,053 006559
240 0.15) 15.00 225 7,894,737 007235
260 0.16] 16.00 244 8,421,053 007846
280 0.17] 17.00) 263 8,947,368 008457
3.00 0.14] 14.00 286 7,368,421 009196
320 016 16.00 3.04] 8,421,053 009775
3.40 0.18] 18.00 3.22) 9,473,684 0.10354
360 0.18] 18.00) 3.42) 9,473,684 0.10997
380 017, 17.00) 363 8,947,368 011672
4.00 0.16] 16.00) 3.84] 8,421,053 012347
4.20 0.16] 16.00) 4.04] 8,421,053 0.12990
4.40 0.15) 15.00) 425 7,894,737 013666
460 015 15.00) 445 7,894,737 014309
480 0.16) 16.00) 464] 8,421,053 014920
5.00 0.15) 15.00) 485 7,894,737 015595
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7.00 0.16] 16.00 6.84] 8,421,053 021994
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9.00 0.15) 15.00 885 7,894,737 028457
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metals Or rubber), the results should state
whether or not the elongation includes an elastic
contribution. The other common measure of
ductility is percent reduction of area, which is

that occurs before necking, and the localized
elongation that occurs during necking. The sec-
ond part is sensitive to the specimen shape.
When a gage section that is very long (relative

defined as to its diameter), the necking elongation con-
verted to percent is very small. In contrast, with

a gage section that is short (relative to its di-
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TDRA = [(Ay — Ap/Ay] X 100 (Eq 6)
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Fig. 7 Inhomogeneous yielding of a low-carbon steel (a) and a linear polymer (b). After the initial stress maxima, the deformation
My History occurs within a narrow band, which propagates along the entire length of the gage section before the stress rises again.
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Fig. 8 Stress-strain curves showing that the tensile strength is the maximum engineering stress regardless of whether the specimen
necks (a) or fractures before necking (b and c)
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