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The aim of the experiment was to use the Tensile Tester Kit to find the extension properties of 4 separate specimens each made of a different material and then using the data to find the stress and strain values which will then be used to plot into a stress, strain graph to find each materials yield point as well as tensile strength. The graphs gradients will also be used to determine each material's elastic region to therefore be able to compare the stiffness of each material.

The experiment I will be carrying out is called a ‘Tensile Test’. The goal of a tensile test is to understand a material's characteristics while it is under a strain. This results in giving values including elasticity, ductility, stress, strain, yield strength, and tensile strength. Being able to use these values reall allow you to understand a material's behavior while under stress. It’s a really important part of material knowledge as it will allows engineers and designers to know whether a material is fitted for a certain use. It can also highlight potential failures.

· Elasticity: The ability of a material to regain its previous size and shape after a load or force has been applied is known as elasticity. It explains the reversible deformation that occurs within the elastic limit of the material.

· Ductility: The ability of a material to experience substantial plastic deformation prior to breaking is known as ductility. It is frequently assessed by the material's elongation or decrease in cross-sectional area during a tensile test.

· Stress: Stress is the measurement of the forces on a material across a certain cross-sectional area.

· Strain: Strain is the measurement of a materials change in length after undergoing a tensile load then dived by its original length.

· Yield Strength: The tension at which a material starts to distort plastically which means it won't regain its original shape after the stress is removed. It is known as its yield strength. It signifies the change in behavior from elastic to plastic.

· Tensile Strength: The highest stress a material can bear before breaking when stretched or pushed is known as its tensile strength. It shows the maximum load-bearing capacity of the material under strain.
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Description automatically generated]Step 1: Using the guidance notes supplied set up the apparatus as show. 
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Description automatically generated]Step 2: Once set up select your first specimen noting down which material it is made from. Then using the Dial Caliper measure the specimens Length, Width and Thickness and use these values to determine the cross-sectional area. 
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Description automatically generated]Step 3: Next take the specimen and place it into the Tensile Tester by fastening it to the top and bottom chuck. Once it is fastened securely set the dial indicator to zero. 

Step 4: Ensuring that the Safety Guard has been fitted correctly you can now start the experiment.
[image: A close-up of a metal device

Description automatically generated]Step 5: To conduct the experiment, start by turning the load nut clockwise by 0.2mm and noting down the value that is displayed on the Dail Indicator. Do this by turning the load nut clockwise by 2 increments. The increments are displayed on the load nut scale. Each increment on the scale is equal to 0.1mm 

Step 6: Continue turning the load nut by 0.2mm increments ensuring that you turn the nut with a consistent force and rate. Do this until you reach 5.0mm of load nut movement. Once you have reached 5.0mm start turning the load nut by 1.0mm increments until you reach 10.0mm of load nut movement and then finally start turning the nut in 10.0mm increments until the specimens fails. Ensure that after every turn of the load nut you note down the value that is shown on the dial indicator. 
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Step 7: Once the specimens fails release each end from the chucks and place the two pieces back together and remeasure the length.
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Step 8: Now repeat steps 2,3,4,5,6 and 7 with each of the three remaining specimens to complete the experiment.
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Specimen 2
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Specimen 3
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Specimen 4
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Cross-Sectional Area (mm)
· To determine this value, you need to multiply the specimen’s width by its thickness.
Extension (mm)
· To work out the extension value you need to subtract the dial indicator value from the load nut movement
Force (N)
· The force applied can be determined by multiplying the dial indicator value by 100
Stress (N/mm^2)
· To be able to get a stress value you need to divide the force by the specimens cross-sectional area
Strain
· Strain is determined by dividing the extension value by the original length of the specimen
Extension %
· The equation required to determine the extension percentage is the final length of the specimen minus the original length. Then divide that by the original length and then multiply that fraction by 100

After determining all the values above, they can be implemented into a table as seen below. The values above can be used to create a Stress Strain graph which will be need to determine the yield point, tensile strength as well as the stiffness.
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To validate my assignment I need to compare the results of Tensile Strength as well as Yield Stress for the 4 specimens which were Steel, Aluminium, Duralumin and PVC with the standard values for the individual materials

Specimen 1
Steel
My values
· Tensile Strength: 291.67N/mm^2
· Yield Stress: 123.46 N/mm^2
Standard Range
· Tensile Strength: 250–550 N/mm^2
· Yield Stress: 120–250 N/mm^2


Specimen 2 

Aluminium
My values
· Tensile Strength: 168.42 N/mm^2
· Yield Stress: 120.00 N/mm^2
Standard Range
· Tensile Strength: 70–200 N/mm^2
· Yield Stress: 35–150 N/mm^2

Specimen 3 

Duralumin
My values
· Tensile Strength: 293.33 N/mm^2
· Yield Stress: 249.44 N/mm^2

Standard Range
· Tensile Strength: 190–430 N/mm^2
· Yield Stress: 190–430 N/mm^2


Specimen 4

PVC
My values
· Tensile Strength: 12.50 N/mm^2
· Yield Stress: 6.50 N/mm^2

Standard Range
· Tensile Strength: 5–60 N/mm^2
· Yield Stress: 5–15 N/mm^2


These results validate that the results acquired from the Tensile Test experiment are accurate and align with the standard values for Tensile Strength and Yield Stress for the 4 materials. The steel values are similar to those of a mild steel whereas the aluminium matches that of a high strength aluminium and the PVC results are correct in comparison to a rigid PVC. These results confirm the reliability and accuracy of the Tensile Test Experiment.
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I tried eliminating as many errors as well as I could by ensuring that we followed the guidance notes as closely as possible while ensuring we were accurate with our measurements. On the other hand there are also some ways in which the process could have been improved. While conducting the experiment during each different specimen there was a different person reading the dial indicator each time, this will have possibly led to some inconsistencies in the results we obtained. We also changed the person who was turn the load nut this again could have resulted in unreliable data as the different people turning the nut won’t have been turning it in the same way or with the same force.

[bookmark: _Toc184560228]Further Work

Conducting this experiment again but with limitless time and money could cause it to develop into a highly sophisticated procedure that uses modern approaches and state of the art equipment to reach previously unheard of levels of accuracy and dependability. Tensile testing is a fundamental to understand a material properties and component.
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