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Introduction

The goal of this assignment was to conduct a ‘Tensile Test’ to discover the tensile strength of various different materials. This involved using a special apparatus, designed to essentially stretch material by a desired amount until the material reaches its breaking point. We then applied the found results into various formulae and were able to calculate multiple properties within each material experimented on.


























Experimental Procedure

· To begin, select a specimen. (Continue each of the following steps for each specimen). 
· Continue each of the following steps for each specimen. 
· Measure its full length, gauge length, and cross-sectional area using a Vernia Calliper and make note of the dimensions.
· Remove the safety guard covering the front of the tensile tester.
· Unscrew the top and bottom chuck screws using an allen key.
· Fit the chosen specimen in the allocated position and, using an allen key, tighten the chuck screws into place, ensuring the specimen is securely in place.
· Reattach the safety guard.
· Once everything is in place, begin to turn the load nut very gently until the dial indicator begins move slightly. 
· Now that the slack has been taken, rotate the bezel of the dial indicator so that the dial points to zero.
· Rotate the load nut anticlockwise 2 notches (0.2mm) at a delicate and constant rate, remember the starting point position as to not go over the rotational limit. (If the specimen snaps at any point, stop the experiment)
· Note each result in the table.
· Continue to rotate in 2 notch intervals up to 5mm, as shown on the table. 
· Now continue with 1 full rotation intervals (1mm), repeat this 3 times.
· Now continue with 10 full rotation intervals (10mm), repeat this until the specimen snaps.
· Remove the specimen from the apparatus.
· Align the 2 snaped ends of the specimen and remeasure the full and gauge length using a vernier calliper.
· Calculate the extension by subtracting the dial indicator from the load nut readings.
· Calculate force, extension percentage, stress, and strain with the calculations below.
· Now plot stress over stain graphs.
· From the graph, now find the yield point and tensile strength.
· Now find the gradient of the elastic region. Compare the stiffness of the materials.

Force (N) = Dial Indicator (mm) x 100
Elongation % = (final Length – Original Length) / Original Length x 100
Stress = Force (N) / Area acted on (m^2) (N/m^2)
Strain = Change in Length / Original Length 
Youngs Modulus = Stress/Strain (N/m^2)
Notes: 
· PVC specimens will likely extend more than other specimens.
· Always take note of any value as soon as the load is changed. For some materials, the dial indicator reading may drop each time the load nut is adjusted.
Specimens Used:
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Bottom Chuck
Dial Indicator
Specimen with bolts in place
Load Nut (with scale)
Top Chuck
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BOLD DIGITS REPRESENT FULL ROTATION INTERVALS
Analysis
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Steel
Tensile Strength (MPa): 310.53 (310.53*10^-6 N/m^2)
Yield Stress (MPa): 187.13 (187.13 *10^-6 N/m^2)
% Elongation: 25.97%
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Aluminium
Tensile Strength (MPa): 143.5 (143.5*10^-6 N/m^2)
Yield Stress (MPa): 105 (105*10^-6 N/m^2)
% Elongation: 7.42%
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Alloy
Tensile Strength (MPa): 272.63 272.62*10^-6 N/m^2)
Yield Stress (MPa): 221.1 (221.1*10^-6 N/m^2)
% Elongation: 6.42%
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Plastic
Tensile Strength (MPa): 31.58 (31.58*10^-6 N/m^2)
Yield Stress (MPa): 31.58 (31.58*10^-6 N/m^2)
% Elongation: 85.5%
Conclusion

From the experiment, the Tensile Strength of Steel was found to be 310.53 MPa and the Yield Stress of Steel was found to be 187.13 MPa. Research shows that the real Tensile strength for the material is actually 420 MPa, but can vary anywhere from 295 – 2400 MPa, while the Yield Stress can vary anywhere from 200 – 2100 MPa. Reasons for this difference in strength are due to the material’s general composition and heat treatment. 
Information from: (matweb.com, NA)


The experiment showed that the Tensile Strength of Aluminium was found to be 143.5 MPa and the Yield Stress being 105 MPa. Through research, the real Tensile strength of pure Aluminium is around 90 MPa, but can vary up to 690 MPa, where the Yield Stress is 40 MPa. The cause of different results could be due to the purity of the Aluminium and also different heat treatments the material has gone through.
Information from: (Aluminium Online, 2024)


The Tensile Strength of the alloy used (Duralumin) was found to be 272.63 MPa and the Yield Stress being 223.1 MPa. Research shows that the real Yield stress for the Duralumin is usually 450 MPa and the Tenile Strength is typically between 420 – 500 MPa, both units shown being varied under the composition and temperature treatment of the material.
Information from: (AZO Materials, 2024)


From the experiment, the Tensile Strength of Plastic (PVC) was 31.58 MPa and the Yield Stress of PVC was found to also be 31.58 MPa. Through research, the real Tensile strength of PVC is between 40.7 – 51.7 MPa while the Yield Stress is anywhere from 40.7 – 44.8 MPa. 
Information from: (nuclear-power.com, 2024)







A main cause the difference in results found could be experiment room’s temperature and also the specimen’s storage temperature. As well as this, it could also be due to the equipment used (which may not work as effectively as industrial equipment), and human error by misusing the equipment to therefore getting different/worse results than a machine or automated system would achieve.   

Steel, Aluminium and Duralumin all had similar graphical structures. They each had a very consistent increase in stress up the Yield point, and then had a gradual curve until breaking at or around UTS mark. This shows that the materials are stiff and tough, but have poor elastic properties, easily aluminium and Duralumin. Steel was the strongest overall followed by the alloy, which has a mixture of properties from aluminium and copper such as ductility and high stress per unit of weight (Gregersen, NA). Plastic, although having the least amount of strength, has by far the most elasticity, with an elongation of 85.5% and its UTS being the same as its Yield stress.
Information from: (Britannica, 2024)


















Evaluation

To eliminate as many errors as possible from the experiment, certain measures were taken. These included members of the team conducting the same task for each specimen, such as one person measuring the lengths of the specimens, before and after, using a vernier calliper. This meaning that the results will be more consistent. Another example of this; the same person taking readings from the dial indicator.
The same tools were used for each procedure making the results more accurate and having less room for inconsistency. The processes used were performed in the same way and order each time around. As well as this, no steps over the entire experiment were rushed, avoiding error. In addition to this, the team overall would reach agreeable decisions when deciding on something, and would never assume something to be true, asking questions instead.





     
Further work

With unlimited resources and time, the experiment could be made better by using more advanced technology such as digital dial indicators for an exact reading and not relying on human vison for a result. Ideally no humans would be involved in the experiment. This would eliminate human error entirely and make the experiment more accurate and efficient. 
A machine could be used to rotate the load nut at an optimate rate that would produce the best results from each specimen by not turning too quickly as to snap the material before having a change to stretch further, but also not taking too long and wasting time. The experiment would also be conducted multiple time to get the most precise results.
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Young's Modulas: Alloy
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