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 LEVEL 5 ASSESSMENT SPECIFICATION |

Student name: ‘.E_i:_t_u_dent I[!_r_;umber:-!

hrhgramlﬁe: | HND/BSc Mechanical Engineering
-Hn';t.lu:l_'_é: Gl 1_' Mechanical Science 2 '
: s i |Enntrrhutmn to

Mndule _r.::ndg,. il SeDMS011 ;Gvera!l Module o

: Assessment {%!
Lecturer: ::__ | Chris Davies ;1In‘ternal Veriﬁer | Ainsley Thomas
A,_SSigI"IH'I_'E.If'I_t“Tiﬂ'ﬂ_‘.: : Eeflection of a simply supported 'Wnrd ;gynt (orf 2950
San 0 g heam. ':equwalent} :

Suhm:iss'iﬁnif'; e __Réturn ".d'at@a o of

- deadline: - provisional marks |

1 S i &written feadhack-'é
Subr:ﬁi;;i.m;‘. : All written assessments, where practmal and passmle must be submitted via
= i, = | Turnitin unless otherwise instructed by the Lecturer. (Please DO NOT put
methﬂ‘d; o Ll e e . ' " % ey - " a 2 s

e - | this assessment specification into Turnitin or it will match many similarities
with other students’ submissions.)
- | Alternative submission method (if applicable):
: | Late submission of the assessment will result in a late penalty mark.
- Penalties for late submission: Up to one week late, maximum mark of 40%.
- Over one week late, 0%, Only the Extenuating Circumstances Panel may
| apprave a change to submission dates.

E Acaﬂemic_.i' | Academic honesty is required. In the main body of your submission you must
honesty / .~ | give credit to authors on whose research and ideas your work is based.
referencing: | Append to your submission a reference list that indicates the books, articles, |

oo o | ete that you have used, cited or quoted in order to complete this assessment.

Module Learning Outcomes N
_{from module syllabus)

1. Demonstrate an understanding of static and dynamic principles;

2. Apply a range of static and dynamic principles to engineering problems.
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_ TASK DESCRIPTION
Assignment outline. '

This is a practical assignment using the mechanical testing laboratory. Two different
experiments will be conducted but with a single report. Your report.should be consistent
with the activities and include all relevant information. It is suggested that you follow the
following layout for the completion of your report.

Summary - identification of objectives, key theory and results, conclusions and
recommendations.

Introduction - what the assignment is about.

Objective - of the tests undertaken.

Equipment — diagrams and listing.

Method — the steps carried out.

Results — numerical data obtained from the tests.

Conversion — of results into graphs etc.

Discussion - identification and explanation of key areas of theory and results.
Conclusion — comparisons of results to theory etc.

Objective.

1. To compare the actual deflection of a simply supported beam with Macaulay’s
theoretical curve.
2. To determine the buckling load of a pin-end strut.

Experiment one {To compare the actual deflection of a simply supported beam with
Macaulay’s theoretical curve).

Apparatus.
One stand and two knife edge support, a carrier and a load carrier, a magnetic stand, DTI
and a beam of rectangular cross section (assume E=70GN/m?).

Method.

Establish the dimensions of the beam.

Support the beam over a span of between 800mm and 1000mm.

Place the load carrier at a distance x (between 200mm and 450mm) from the left-hand
support and place the load on the carrier,

Place the DTl 50mm from the left-hand edge support, this is the first measuring point and
set it to zero.

Gently lift the load - the new reading gives the downward deflection at this point. Repeat
this procedure along the beam at 50mm intervals.

Results

Record the results of the deflection of the beam. Calculate the theoretical deflection of the
beam under these conditions using Macaulay's theorem. Plot the theoretical and actual
deflection curves and compare and contrast them.
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GUIDANCE FOR STUDENTS IN THE COMPLETION OF

Discussion and conclusions.
Compare and contrast the theoretical and actual deflection curves and discuss the results.
Determine the maximum deflection value of deflection.

Discuss the practical significance of the excessive beam deflection and highlight how beam
deflection could be reduced if required.

In relation to the deflection of a simply supported beam evaluate the significance of beam’s
“flexural rigidity” and discuss how this value can be used in practice to control beam
defection. Also, in relation to the selection of a beam to resist stress due to bending
evaluate the significance of a beam’s "section modulus”.

Include a section within your report to critically appraise relevant literature and theory and
use practical examples to illustrate your answer.

Experiment two (To determine the buckling load of a pin-end strut using the Euler
formulae).

Apparatus.
Bucking of struts structures frame and load cell.

Method.

Fit the bottom chuck to the machine and remove the top chuck (to give 2 pinned ends).

Select the shortest strut, number 1 and measure the cross-section using the Vernier

provided and calculate the second moment of area () of the strut.

Adjust the position of the sliding crosshead to accept the strut using the thumbnuts to lock

off the slider.

Ensure that there is the maximum amount of travel available on the handwheel to

compress the strut. Tighten the locking screws.

Carefully back off the handwheel so that the strut is resting in the notch but not transmitting

any load; rezero the forcemeter using the front panel control.

Carefully start to load the strut. F the strut begins to buckle to the left, *flick” the strut to the

right and vice versa (this reduces the errors associated with the straightness of the strut).

Turn the handwheel until there is no further increase in load (the load may peak and then

drop as it settles into the notches).

Fecord the final load in the table provided under "buckling load”.

Repeat with struts numbers 2,34, and 5 adjusting the crosshead as required to fit the

struct.

Strut Number Length {mm) |  Buckling load (N)
320

370
420 |
470 '
520

N L |2 [ —
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Results

Examine the Euler bucking equation and select an appropriate parameter to establish the
linear relationship between the buckling load and the length of the strut (hint; remember 1
E and | are all constants).

Discussion and conclusions.

Calculate the values and enter them into a table with an appropriate title. Compare your
experimental value to those calculated from the Euler formula by entering a theoretical line
onto the graph. Does the Euler equation predict the bulking load?

Your report should be approximately 2250 words long and include relevant references.

. Research Informed Literature
This will be assessed via the quality of your literature review.

. Knowledge and Understanding of subject
This will be assessed by your discussion of results.

. Analysis
This will be assessed by the quality of your comments and conclusions, throughout the
report.

. Practical Application and Deployment
This will be assessed via the quality of your discussion relating to the practical relevance of
the points raised in your discussion.

. Skills for Professional Practice

This will be assessed via the written and presentational quality of your report.
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GUIDANCE FOR STUDENTS IN THE COMPLETION OF

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 refevant 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 credibifity 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-to-
date, mostly published within the last five years or so, though seminalfimportant 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 wark.

Guidance specific to this assessment:
= This will be assessed via the quality of your literature review.

2. Knowledge and Understanding Skills

" At level 5, you should be able to demonstrate: sound knowledge and critical understanding of the well-
established concepts and principles of the subject area and the way in which those principles have
developed; knowledge of the main methods of enquiry in the discipline. Knowfedge 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, technigques, models, theories, etc. appropriate to the task(s) set. You
should be able to explain the theories, concepts, etc. meaningfully 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:
+ This will be assessed by your discussion of results.

3. Cognitive and Intellectual Skills

You should be able to critically analyse information, and propose solutions to problems arising from that
analysis, including the critical evaluation of the appropriateness of different approaches to solving problems.
Your work must contain evidence of logical, analytical thinking, evaluation and synthesis. 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? At
all times, you must provide justification/evidence for your arguments and judgements. Evidence that you
have reflected upon the ideas of others within the subject area is crucial to you providing a reasoned and
informed debate within your work. Furthermore, you should provide evidence that you are able to make
sound judgements and convincing arguments using data and concepts, with an understanding of the limits
of knowledge, and how this influences analyses and interpretations. Sound, valid conclusions are necessary
and must be denved from the content of your work Where relevant, alternative solutions and
recommendations may be proposed.

Guidance specific to this assessment:
This will be assessed by the quality of your comments and conclusions, throughout the report.
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4. Practical Skills ;

At level 5, you should be able to use/deploy a range of established techniques within the disciplineg, and apply
‘underlying concepts and principles outside the context in which they were first studied, including, where
appropriate, the application of those principles in an employment context. 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, technigues, and/or theories, in that context, to
assess current situations, perhaps to formulate plans or solutions to solve problems, or to create artefacts,
some of which may be creative. 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. You should show awareness of the limitations of concepts and
thecries when applied in particular contexts.

Guidance specific to this assessment:
= This will be assessed via the quality of your discussion relating to the practical relevance of the
points raised in your discussion,

5. Transferable Skills for Life and Professional Practice

Your work must provide evidence of the qualities and transferable skills necessary for emplaoyment requiring
the exercise of personal responsibility and decision-making. This includes demonstrating: professional
development o advance existing skills and acquire new competences that will enable you to assume
significant responsibility within organisations; that you can initiate and complete tasks and procedures,
whether individually and/or collaboratively; that you can use appropriate media to effectively communicate
information, arguments and analysis in a variety of forms to specialist and non-specialist audiences; 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:
= This will be assessed via the written and presentational quality of your report.
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| STUDENTFEEDBACKFORM

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.

o T ; {.F'Tm"”“”-"v---“" ....... _' -d ..
‘Generic Assessment Criteria 'E
1. Engagement with Literature Skills 3 ::_:.2: R
2. Knowledge and Understanding Skills =~ | T
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| 4. Practical Application Skills
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