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2. Introduction 
 

This report aims to display and analyse the results of a tensile test lab completed at UWTSD. It will 
also go over the method used to carry out the experiment, the results collected, an analysis of said 
results along with an evaluation on what methods were used to increase the accuracy of results on 
top of what potential methods could be used in future experiments to improve results. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

3. Experimental procedure 
 

3.1.  Pre-test preparations 
 

Rigorously read the lab guidance notes. Then select the specimen you wish to test and use a 
vernier to measure both the thickness and width of the specimen. Attach the specimen to the 
tensile tester and set the dial to zero 

 

3.2. Testing phase 
 

Turn the load nut in a clockwise direction at a constant steady speed, in 0.2mm increments until 
you reach 5mm then switch the increments to 1mm until you reach 10mm extension, finally switch 
to 10mm increments until the specimen breaks. 

Record the dial indicator after every step 

 

3.3. Post test phase 
 

After the specimen breaks remove it from the tensile machine. To check how much the specimen 
has extended by push the broken ends together and measure its new length. Convert the dial 
readings into force values by multiplying them by 100. Subtract the dial indicator results from the 
load nut movement to find the extension at each stage of the experiment. Divide the extension at 
each stage by the original length to work out strain. Divide the force at each stage by the original 
cross-sectional area of the specimen to work out the stress 

 

 

 



 

3.3. Post test analysis  
 

Plot the stress/strain graphs of each specimen onto individual scatter graphs 

Examine each graph to find the yield point of each and then plot a new graph of the elastic region of 
each specimen.  

Find the gradient of each specimen's elastic region to find the youngs modulus of the materials 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

4. Results 
 

4.1. Steel 
 

 

Original cross-sectional area: 0.9mm x 1.98mm = 1.782x10^-6 m^2 

Original length = 30.9mm 

End length = 38.2mm 



4.2. Duralumen 
 

 

Original cross-sectional area: 1mm x 1.9mm = 1.9x10^-6 m^2 

Original length = 31mm 

End length = 33.4mm 

 

 

 

 

 



4.3. Aluminum 
 

 

Original cross-sectional area: 1mm x 1.94mm = 1.94x10^-6 m^2 

Original length = 30.98mm 

End length = 33.14mm 

 

 

 

 

 

4.4. PVC 
 



 

Original cross-sectional area: 1mm x 1.9mm = 1.9x10^-6 m^2 

Original length = 31.1mm 

End length = 41.68mm 

 

 

 

 

 

 



 

5. Analysis 
 

5.1. Steel 

 

 



 
 
 

 
 
 

 

 

 



5.2. Duralumen 

 

 

 



 
 
 

 
 

 

 

 

 

 

 



5.3. Aluminum 

 

 

 

 

 

 

 



 
 
 

 
 

 

 

 

 



5.4. PVC 

 



 
 

 
 
 

 

 

 

 



6. Conclusion 
 

6.1. Steel 
 

6.1.1.  Youngs modulus 

 

For the tensile strength test of steel, the determined youngs modulus was 2x10^10 Pa. 
Comparing this to the most accepted value of 2x10^11 Pa (SUGNA, 2023) you can tell 
there is a significant difference in the theoretical answer and the measured one. 

 

6.1.2.  Yield stress 

 

The measured yield stress for steel was 170 MPa which compared to the usual range of 
steel yield stress of between 250 MPa and exceeding 600 MPa (Econ Steel, 2024) is less 
than what should be expected for this sample. 

 

6.1.3.  Tensile strength 

 

The measured tensile strength of the steel sample was 3x10^8 Pa, comparing this number 
to the typical tensile strength of steel which is between 400 MPa and 700 MPa (Econ Steel, 
2024) you can see this is below the expected tensile strength of a typical steel sample. 

 

6.1.4.  Elongation 

 

The measured elongation of steel in the test was 23.6%, compared to the usual measured 
extension of steel which is 10%-20% (Xometry, 2023). This is slightly atypical, however not 
far from the measured elongation. 

 



 

6.2. Duralumin 
 

6.2.1.  Youngs modulus 

 

For the tensile strength test of duralumin, the determined youngs modulus was 1x10^10 
Pa. Comparing this to the most accepted value of 76 GPa (Nuclear power, 2024) you can 
tell there is a large difference in the theoretical answer and the measured one. 

 

6.2.2.  Yield stress 

 

The measured yield stress for duralumin was 2.2x10^8 Pa which if you compared to the 
usual duralumin yield stress of around 450 MPa (Chem Europe, 2024) is less than what 
typically would be expected for this sample. 

 

6.2.3.  Tensile strength 

 

The measured tensile strength of the duralumin sample was 2.7x10^8 Pa, comparing this 
number to the typical tensile strength of duralumin which is between 420 MPa and 500 
MPa (AZO materials, 2013) you can see this is around half the expected tensile strength of 
a typical duralumin sample. 

 

6.2.4.  Elongation 

 

The measured elongation of duralumin in the test was 7.7%, compared to the usual 
measured extension of aluminum which is 22% (AZO materials, 2013). This is very 
different, and shows the sample tested had a low strain before breaking. 

 



6.3. Aluminum 
 

6.3.1.  Youngs modulus 

 

For the tensile strength test of aluminum, the determined youngs modulus was 5x10^9 Pa. 
Comparing this to a typical value of 73 GPa (Britannica, 2024) you can tell there is a large 
difference in the theoretical answer and the measured one. 

 

6.3.2.  Yield stress 

 

The measured yield stress for aluminum was 1.1x10^8 Pa which if you compared to the 
usual aluminum yield stress of around 30 MPa (sunrise metal, 2024) you will see it is only 
around a third of what's expected. 

 

6.3.3.  Tensile strength 

 

The measured tensile strength of the aluminum sample was 1.4x10^8 Pa, comparing this 
number to the typical tensile strength of aluminum which is around 90 MPa (Alco, 2024) 
you can see this is massively underneath the expected tensile strength. 

 

6.3.4.  Elongation 

 

The measured elongation of aluminum in the test was 7%, compared to the usual 
measured extension of aluminum which is 8% (Italpres, 2024). This is very similar to the 
measured result. 

 

 



6.3. PVC 
 

6.4.1.  Youngs modulus 

 

For the tensile strength test of PVC, the determined youngs modulus was 9x10^8 Pa. 
Comparing this to a typical value of 3.7 GPa (Oxford reference, 2024) there is quite a 
difference in the theoretical answer and the measured one however this was likely due to 
environmental factors. 

 

6.4.2.  Yield stress 

 

The measured yield stress for PVC was 1.8x10^7 Pa which if you compared to the usual 
PVC yield stress of around 3.45 MPa to 73.1 MPa (matweb, 2024) you will see it is only 
slightly outside the lower band of expected results. 

 

6.4.3.  Tensile strength 

 

The measured tensile strength of the PVC sample was 1.4x10^8 Pa, comparing this 
number to the typical tensile strength of PVC which is around 16 MPa (Oxford reference, 
2024) you can see this is less than a tenth of the expected tensile strength. 

 

6.4.4.  Elongation 

 

The measured elongation of aluminum in the test was 34%, compared to the usual 
measured extension of aluminum which is between 30% and 40% (Material science and 
engineering, 2007). This is exactly in the range of expected results. 

 



7. Evaluation 
 

To improve the accuracy of the test we took several precautions, we had the same person 
turn the dial knob each time to the force applied was the same, the same person reading 
the DTI to they were measuring at the same time and the same environment for all 
materials. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

8. Further work 
 

8.1. How the test could be improved 
 

This experiment could be improved in various ways given no constraints. Number one is 
temperature control of samples, increasing/decreasing the temperature of materials 
greatly changes their properties thus will change the results of a tensile test. Digitizing the 
dial indicator is also an option which will eliminate human errors like reaction time and 
parallax error to improve accuracy. Finally having a machine control the load nut 
movement would ensure a smooth and uniform force is applied on the sample at each 
stage. 
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