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TASK DESCRIPTION 
 
 
 
Section 1 – Tensile Test 
 
Task Information: 
· Undertake tensile tests on two different material samples. 
· A fully referenced report is required in the correct format. 
· It would be expected that the report would describe the reasons why tensile testing is used in industry. 
· The results presented should provide clear graphs and clearly show important features such as: 
 
· Young’s Modulus o UTS 
· %elongation o Elastic Limit o Yield Point 
 
· The report should also make comparisons with standard data for the materials investigated and any reasons for deviation explained 
 
· The report should also make comparisons with tensile test regimes on other types of materials. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Learner Instructions 
 
	▪ 	Show full workings out. 
	▪ 	Show all formula used 
	▪ 	Work should be supported by diagrams where appropriate. 
	▪ 	Use appropriate and realistic degrees of accuracy for your answers. 
	▪ 	Ensure that the correct unit is used for each answer throughout. 
	▪ 	Use blue or black pen. Pencil for graphs and diagrams. 
▪ Work should be presented in the form of a technical report, including a contents page and front cover. 
	▪ 	Please include this brief in your report. 
	▪ 	State all assumption made 
	▪ 	Note that plagiarism is NOT acceptable. See front page for evidence declaration. 
 
The assignment deadline is printed on the covering sheet. Late work will be penalised accordingly. If an extension is required, please refer to the procedure in the course handbook. 
 
The laboratory report for this assignment must include the following: 
  
· Aims 
· Applicable Theory 
· Equipment List and Labelled Sketch/Picture 
· Procedure 
· Analysis / Calculations 
· Results 
· Conclusions 
 
 
GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS 
 
NOTE: The guidance offered below is linked to the five generic assessment criteria overleaf. 
 
1. Engagement with Literature Skills 
Your work must be informed and supported by scholarly material that is relevant to and focused on the task(s) set.    You should provide evidence that you have accessed an appropriate range of sources, which may be academic, governmental and industrial; these sources may include academic journal articles, textbooks, current news articles, organisational documents, and websites.  You should consider the credibility of your sources; academic journals are normally highly credible sources while websites require careful consideration/selection and should be used sparingly.   Any sources you use should be current and up-todate, mostly published within the last five years or so, though seminal/important works in the field may be older.  You must provide evidence of your research/own reading throughout your work, using a suitable referencing system, including in-text citations in the main body of your work and a reference list at the end of your work.  
 
Guidance specific to this assessment: You must provide evidence of your literature research into the testing methods used and their relevance and use in industry. 
 
 
2. Knowledge and Understanding Skills 
At level 4, you should be able to demonstrate knowledge of the underlying concepts and principles associated with your area(s) of study.  Knowledge relates to the facts, information and skills you have acquired through your learning.  You demonstrate your understanding by interpreting the meaning of the facts and information (knowledge). This means that you need to select and include in your work the concepts, techniques, models, theories, etc. appropriate to the task(s) set.  You should be able to explain the theories, concepts, etc. to show your understanding.  Your mark/grade will also depend upon the extent to which you demonstrate your knowledge and understanding.  
 
Guidance specific to this assessment: You should include evidence of your understanding of the theories and methods used during the testing of the materials. 
 
 
3. Cognitive and Intellectual Skills 
You should be able to present, evaluate and interpret qualitative and quantitative data, in order to develop lines of argument and make sound judgements in accordance with basic theories and concepts of your subject(s) of study. You should be able to evaluate the appropriateness of different approaches to solving problems related to your area(s) of study and/or work. Your work must contain evidence of logical, analytical thinking. For example, to examine and break information down into parts, make inferences, compile, compare and contrast information.  This means not just describing what! But also justifying: Why? How? When? Who? Where? At what cost? You should provide justification for your arguments and judgements using evidence that you have reflected upon the ideas of others within the subject area and that you are able to make sound judgements and arguments using data and concepts.  Where relevant, alternative solutions and recommendations may be proposed. 
 
Guidance specific to this assessment: Your reports on both tests should include evaluation of the data recorded and how this compares with published data, to include possible reasons for any deviation. 
 
 
4. Practical Skills 
At level 4, you should be able to apply the basic underlying concepts and principles to evaluate and interpret these within the context of your area of study. You should be able to demonstrate how the subject-related concepts and ideas relate to real world situations and/or a particular context.  How do they work in practice?  You will deploy models, methods, techniques, and/or theories, in that context, to assess current situations, perhaps to formulate plans or solutions to solve problems, or to create artefacts.  This is likely to involve, for instance, the use of real world artefacts, examples and cases, the application of a model within an organisation and/or benchmarking one theory or organisation against others based on stated criteria.   
 
Guidance specific to this assessment: Your report should show evidence of your understanding of the practical use of the testing equipment used and how they are used practically in industry. 
 
 
5. Transferable Skills for Life and Professional Practice  
Your work must provide evidence of the qualities and transferable skills necessary for employment requiring the exercise of some personal responsibility.  This includes demonstrating: that you can communicate the results of your study/work accurately and reliably, and with structured and coherent arguments; that you can initiate and complete tasks and procedures, whether individually and/or collaboratively; fluency of expression; clarity and effectiveness in presentation and organisation. Work should be coherent and well-structured in presentation and organisation. 
 
 
Guidance specific to this assessment: Your report should be well organised and presented in a professional manner, with all sources correctly referenced. 
 
 
 
 
 	 
 
     STUDENT FEEDBACK FORM 
 
This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement. 
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	Generic Assessment Criteria  
	Marks 
available
 

	Marks 
 
awarded
 


	1. Engagement with Literature Skills 
. 
	 
	 

	 A bibliography is provided but there are no references within the text.
 
 
  
 
	 
10 
	2 

	2. Knowledge and Understanding Skills 
 
	 
	 

	 Shows a good understanding of the testing process. There is good evidence of knowledge concerning material composition and heat treatment state.
 
 
 
  
	 
20 
	15 

	3. Cognitive and Intellectual Skills 
 
	 
	 

	 The assessment is for the most part, well written although there are some excursions into colloquial English.
Descriptive work is good with good use of graphics. 
Although results are reasonable, there is no comparison with values obtained from reputable sources. There is no inclusion of reflective thinking on the tests results.
 
 
 
 
 
	 
40 
	20 

	4. Practical Application Skills 
 
	 
	 

	 There is some discussion of “real world “applications, although more could have been included.
 
 
 
  
	 
20 
	10 

	5. Transferable Skills for Life and Professional Practice 
 
	 
	 

	There is good evidence of being able to arrange and communicate technical information. The assessment has been well described with obvious use of technology.

	10 
 
	6 


 






	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. ) 
	Late Submission Penalties (tick if appropriate) 
	
	53% 

	
	Up to 1 week late (40% Max) 
	 
	

	
	Over 1 week late (0%) 
	 
	


  
 
Tensile stress 
 
Using a tensile tests instrument gives us an in proof of the characteristics and properties of diverse materials and the way will act when exposed to a increasing load. There were four materials were chosen to undertake the tensile test using universal tensile testing machine. The materials that were tested were Brass and steal. The data Collected from each experiment was used to calculate and graphically determine the properties of the materials such as, yield stress, ultimate tensile strength (UTS) and young’s modulus.  
The main objective of the experiment was to test the tensile properties of two different types of materials brass annealed and 0.4% carbon steel, using a tensile testing machine.  
 
Most materials are defined by their physical properties. These properties include UTS, modulus of resilience, modulus of toughness and modulus of elasticity. Once determined by the means of the experiment, the above properties are then applicable to all cases of that material experiencing similar stress thus allowing for the design of the structural components with predictable behaviour. 
In real life scenario, most of these qualities are affected environmental conditions such as temperature, shock loading and loading frequency then another point to take into account is the purity and quality of the material. The incidence of impurities and defects affects the various properties of the material either negatively or positively. On the other hand, for pure materials that are absent in one or more of the desired properties’ the impurities may be added to enhance the desirable properties. On the other hand, the presence of flaws in the material has negative effects on the properties of the material which may lead to abrupt failure or unexpected behaviour. To lessen these negative effects, temperature of the material can be adjusted, and the design of safety is taken into consideration during the design stage to prepare for the uncertainties and the unpredictable loading hence ensuring that the material does not fail. The materials are also tested to ensure that they are mechanically sound and true to what manufactures said. 
The materials properties are mostly trusted upon to determine the type of load and the range within which the materials used are reliable and safe. The characteristics also enable the assessment of strength, toughness, brittleness and other features alike. When testing a material with an intention of testing its mechanical properties, a stress-strain graph proves to help in the analysis and so is the mode of failure examination. Every mode of failure is linked to an important material property sudden fracture to ultimate strength, yielding to yield strength and elastic failure to the elastic limit. When doing a tensile test by the application of axial load to a test sample, the required data for a stress-strain graph can be obtained and by subjecting a material to tension until it fails by sudden fracture; it is possible to determine the conditions at which yielding and elastic failure occurs. The Young’s modulus or modulus of elasticity gives the direct correlation that exists between strain and stress for all stresses that is below the limit of proportionality. The stress at that gives a plastic deformation of 0.2% is known as the nominal yield strength. While the amount of stress that can be withstood by a sample under tension before failure is known as ultimate tensile strength. Percentage elongation at failure basically gives the final change in the length of the sample that has already reached failure. The percentage area reduction gives the smallest possible cross-sectional area of a specimen that has undergone failure. 
The modulus of toughness gives the amount of work done on a unit volume starting from where stress is zero up to the point of failure. The modulus of resilience indicates the ability of the material to absorb energy without undergoing plastic deformation. Engineering stress is the applied load divided by the area the initial cross-sectional area of the material. The true stress is given by the amount of load applied divided by cross sectional area after taking into consideration the change in area due to the deformation. Engineering strain is the change in length divided by initial gauge length. 
 
With the result that were given I decided to create an excel spread sheet. This is due to the shear number of points given and creating any calculations would be far to time consuming and hand drawing the graphs would be near impossible to be accurate.  
Below will show my results table and the calculations I researched on the internet. 
 
Beginning with the brass annealed material. 
 
[image: ] 
Youngs Modulus is then calculated. This is the gradient of the line from start to its elastic limit. This is calculated by the equation below. 
[image: ] 
 
Once I had calculated Youngs Modulus I was able to calculate the ultimate tensile strength (UTS) limit showmen by the equation. 
[image: ] 
 
Then I was also able to calculate the percentage elongation is simply how much the part has stretched while under the max load before failure.  
[image: ] 
 
Elastic limit is shown on the graph where the gradient is no longer linear and is now in is plastic phase this is shown below. 
[image: ]I extracted a close vale for it being 16082.7838 Pa 
 
Now that I have calculated Youngs modulus I can now use it to work out the Modulus of Resilience which is the point of the elastic limit squared divided by Youngs Modulus multiplied by two. Shown below. 
[image: ] 
 
I was then able to calculate the modulus of toughness which is simply just the area under the graph. 
[image: ] 
 
 
 
 
 
 
Finally, I created a stress strain graph displaying the given results. 
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Now I am going to do the exact same for the 0.4% Carbon steel This is all shown in the screenshot below. 
 
[image: ] 
 
 
 
 
 
 
 
 
 
Comparison / Conclusion 
 
With the two sets of data, I can see many differences between the materials the biggest comparison might not numerically values but the shape of each graph as you can visualise how the material acted under the load. So as shown the brass is a very ductile metal as it has a very low or small elastic value in comparison to the rest of the graph under plastic deformation. This meaning it would be very good at moulding into different shapes a prime use is in bullet casings as they are pressed around the hard lead bullet. As upon firing the brass casing will release the bullet without taking up too much energy. Then they are able to be reformed into more bullets. Whereas building a structural bridge out of it would not be advisable as the bridge would stretch and deform under load. 
 
Whereas for the carbon steel the shape of the graph shows that its far more brittle as there is a much more pronounced defamation between the elastic and plastic deformation parts on the graph. In addition, the Carbon steel is unable to withstand a lot more stress from the elastic limit thus reinforcing in it being a brittle metal. Although a benefit is that it has a very high tensile strength before failure. Useful applications would be in strong and stiff materials such as the gears in a gear box or beams on a bridge. Another being sharp knives and scalpels as they are able to hold an edge for longer over other softer metals. Although as said before if there is stress being bent into the knife it will shatter due to it being so brittle.     
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Geradent = Youngd Modulus = E = Stress/Strain
= (0.44144807-0.78761E)/[0.0B7E2BE6-0.00722148)=
5.02537475
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UTS = Prmax / Ao Where,
Pmax = Maximum load
7.06105 = 62433.3895 Pa Ao = Area of original cross section
0.0001131
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Percentage elongation =(Increase m length= 100) /[Orig fal length)
= 33,9552 % (16.98*100)/(50)
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mModulus of Resilience ()

p=gih2 + 2E 16082.78382/(2%5.02537475)=
25734989.8 Pa
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modulus of toughness = area under line or graph =
17040586.4 Pa
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