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Introduction

The ability to select materials is a key skill that all engineers should be able to master. This assignment gives students practice in this area by answering some questions about materials selection. 

Learning Outcomes

On successful completion of this assignment, you should be able to do the following:

1. Evaluate, analyse and discuss different loading types (bending, shear) on engineering components in order to ensure that a component can perform satisfactorily during its service life.

2. Develop materials indices for a variety of loading conditions and applying them in a case study through the use of a computer based package.

The Brief 

The assignment is based on the student answering a series of questions. In all cases please use data from Cambridge Engineering Selector.

Question 1.
A design requires a tube of 0.45 m length and an outside diameter of 50mm. It must not extend more than 0.65% when a load of 125 kN is applied. It can be made from steel, aluminium or titanium. Using data from CES calculate.

· The required wall thickness for each material.

· The stress in each material

· The E/ρ ratio for each material

· The material cost of the tube for each material.  


Briefly discuss how the calculations above could help in selecting a material for two specific applications of your choice. 



         (20 marks)

Question 2.
For each of the tubes in Question 1 above calculate the temperature rise which will be required to give the same strain in each of the tubes.           



(5 marks)

Question 3.
Estimate the maximum stress due to bending on a pedal crank on an adult bicycle. Briefly explain your calculations. 
(15 marks)
Question 4.
Using CES and appropriate materials indices select a material for a pedal crank based on the following

· The best stiffness to density ratio

· The best stiffness to density ratio at lowest cost

· The best stiffness to density ratio at lowest environmental impact

· The best strength to density ratio

· The best strength to density ratio at lowest cost

· The best strength to density ratio at lowest environmental impact 

You need to provide some written details explaining your selection methodology.

        (60 marks)
Submission Requirements

A written report consists of 2000 words maximum in length (including all titles, contents, references, tables, appendices, etc) which addresses each of the questions. 
Calculations can be done by hand and scanned into a MS Word document or typed in using the equation editor in MS Word.

You should insert only high resolution graphs and images at least 300 Dots Per Inch (DPI) into your report and use Harvard citation style.

Reading Materials

ASM reference books in the Learning Centre should be a good source of materials information.  Further technical information should be accessible from electronic resources (e.g. web of science) from the learning centre.

Submission Date

See front sheet.

The assignment must be submitted through Turnitin on or before the date of submission.  

Late Submissions: There are No automatic right to late submission with a capped mark of 40%. However, the University acknowledges that there may be circumstances which prevent students from meeting deadlines and there are now three distinct processes in place to deal with differing student circumstances:

1) Assessed Extended Deadline (AED): Students with disabilities or long term health issues are entitled to a Support Plan. The Support Plan will outline any adjustments to assessments which are required to accommodate an individual student’s needs. For further details refer to the link: http://www.derby.ac.uk/studentatozHE/support-plans
2) Exceptional Extenuating Circumstances (EEC): The EEC policy applies to situations where serious, unforeseen circumstances prevent the student from completing the assignment on time or to the normal standard. Students who submit a successful EEC claim will usually be required to complete a different assessment to that which was originally set. All EEC claims will be considered by Faculty/UDC panels, which will convene on a monthly basis. For further details refer to the link: http://www.derby.ac.uk/eec
3) Late Submission up to One Week: Covering unexpected and severe disruption to study, where circumstances do not require the additional time allowed for by an EEC, the Late Submission process enables students to complete their existing assessment up to one week late, without a cap on the grade. Requests for late submission will be made to the relevant Subject Manager in the School who can authorise an extension of up to a maximum of one week. The Subject Manager will expect to see compelling evidence that such an extension is appropriate.

Academic Offences: An "academic offence" has been committed when a student tries to gain improper advantage for her/himself by breaking, or not following, the Academic Regulations concerning any part of the assessment process. This procedure applies to all students engaged in any University assessment activity whether on or off site including collaborative programmes.

Assessment Criteria

University of Derby Assessment Grades will be used. All grades given for assignment work are provisional until confirmed or otherwise by the relevant examinations board.

Undergraduate Marking Scale: This scale applies to Levels 3, 4, 5 and 6 in the University Credit Framework. The descriptors are typical characteristics of the standard of work associated with each range of marks. The descriptors are illustrative and for guidance only. They are not comprehensive. A mark of 40% is regarded as a minimum pass. 
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Mark Descriptors

Excellent

Outstanding; high to very high standard; a high level of critcal analysis and
evaluation, incisive original thinking: commendable originality: exceptionally well
researched; high quality presentation; exceptional clarity of ideas; excellent
coherence and logic. Trivial or very minor errors.

Very good
A very good standard; a very good level of criical analysis and evaluation; significant
originality: well researched: a very good standard of presentation; pleasing clarity of
ideas; thoughtful and effective presentation; very good sense of coherence and logic;
minor errors only.

Good

A good standard: a fairly good level of crtical analysis and evaluation; some
evidence of original thinking or originality; quite well researched; a good standard of
presentation: ideas generally clear and coherent, some evidence of
misunderstandings; some deficiencies in presentation

Satisfactory
A sound standard of work: a fai level of critical analysis and evaluation; lttie
evidence of original thinking or originality; adequately researched; a sound standard
of presentation; ideas fairy clear and coherent, some significant misunderstandings
and errors: some weakness in style or presentation but satisfactory overall

'Unsatisfactory
Overall marginally unsatisfactory: some sound aspects but some of the following
weaknesses are evident; inadequate critical analysis and evaluation; ltle evidence of
originality: not well researched: standard of presentation unacceptable: ideas unclear
and incoherent; some significant errors and misunderstandings. Marginal fail

Very poor
Well below the pass standard: a poor critical analysis and evaluation; no evidence of
originality: poorly researched: standard of presentation totally unacceptable; ideas
confused and incoherent, some serious misunderstandings and erors. A clear fail
well short of the pass standard. At the battom of the range the work demonstrates
nothing of merit

Non-submission
No work has been submitted.

‘Academic offence notation
Applies to proven instances of academic offence.

Dane.

stal

/ Unknown Zone

= z @ | 2 tpjfoderby.ac... |





[image: image3.jpg]Kevin Herbert_ 5ME517_ Assignment 1_Part 1 Brief 



              Page 3 of 5

