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Introduction

Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the
examinations. They provide useful guidance for future candidates.

The reports will include a general commentary on candidates’ performance, identify technical aspects
examined in the questions and highlight good performance and where performance could be improved.
A selection of candidate answers is also provided. The reports will also explain aspects which caused
difficulty and why the difficulties arose, whether through a lack of knowledge, poor examination
technique, or any other identifiable and explainable reason.

Where overall performance on a question/question part was considered good, with no particular areas to
highlight, these questions have not been included in the report.

A full copy of the question paper and the mark scheme can be downloaded from OCR.

Would you prefer a Word version?
Did you know that you can save this PDF as a Word file using Acrobat Professional?
Simply click on File > Export to and select Microsoft Word

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.)

If you do not have access to Acrobat Professional there are a number of free applications available that
will also convert PDF to Word (search for PDF to Word converter).
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R014 series overview

This paper contained two sections of questions covering the principles of engineering manufacture.
Section A comprised ten multiple choice questions relating to manufacturing processes, material
properties and communication techniques. Section B comprised six sets of questions where candidates
were required to:

¢ identify and explain the features and safe operation of a pillar drill

e demonstrate an understanding of metals and sand casting

¢ demonstrate their understanding of different material types, in particular smart materials

¢ identify standard drawing conventions of technical drawings and determine the suitability of
manufacturing methods for a specified part

¢ demonstrate an understanding of computer aided manufacture

¢ demonstrate an understanding of the principles of lean manufacture.

To do well in this paper candidates needed a fundamental understanding of material properties and their
associated manufacturing methods, the safe use of a pillar drill and the application of Computer Aided
Manufacture for different scales of manufacture. Candidates also needed to be able identify the
principles of lean manufacture.

To do well in extended writing responses, candidates needed to make sure that the points made were
justified, for example, when stating points relating to whether they agreed or disagreed with suggested
manufacturing processes, they explain why the process is suitable or not rather than simply agreeing or
not. Many excellent responses detailed the manufacturing process of the part to support their reasoning.

Candidates who did well on this paper Candidates who did less well on this paper

generally: generally:

e were able to successfully identify material e gave generic responses that did not relate to
groups and properties the context of the question

¢ were able to identify manufacturing processes | e overlooked the specifics of questions that

e demonstrated good knowledge of material related to particular parts of the stimulus

properties in relation to their selection ¢ struggled to identify material properties
e demonstrated a clear understanding of the ¢ struggled to identify and explain appropriate
safety considerations surrounding a pillar drill manufacturing processes

o were able to appropriately explain and justify ¢ demonstrated little awareness of the principles
their responses when required of lean manufacture.

e demonstrated a good knowledge of smart
materials

e showed a good understanding regarding the
use of CAM for both mass and one-off
manufacture.
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Section A overview

Section A contained ten multiple choice questions requiring candidates to identify one correct answer for
each question.

Question 1

1 Which of these joining processes needs heat?
(a) Brazing
(b) Nuts and bolts
(c) Poprivets

(d) Self-tapping screws
[1]

The vast majority of candidates correctly identified ‘Brazing’.

Question 2

2 What type of process is shearing?

(@) Forming

(b) Joining

(c) Shaping

(d) Wasting

[1]

Whilst the majority of candidates were able to correctly identify ‘Wasting’ as the correct response, a large
number often selected ‘Shaping’.
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Question 3

3  Which of these means the ability to be drawn into wires?
(@) Compressive
(b) Ductility

(c) Elasticity

(d) Malleability

- [1]
The majority of candidates were able to correctly identify ‘Ductility’.
Question 4
4  Which of these is a forming process?
(a) Die casting
(b) Forging
(c) Injection moulding
(d) Powder metallurgy of ceramic products
o [1]
This question drew a range of responses with candidates often split between ‘Forging’ (correct) and
‘Injection moulding’.
Question 5
5 Which of these is a thermoplastic?
(a) Acrylonitrile-Butadiene-Styrene
(b) Melamine formaldehyde
(c) Polyester resin
(d) Urea formaldehyde
1]

This question drew a range of responses with candidates often split between ‘Acrylonitrile-Butadiene-
Styrene’ (correct) and ‘Polyester Resin’.
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Question 6

6 What kind of material is glass reinforced polymer?
(a) Ceramic
(b) Composite

(c) Metal

(d) Smart material

[1]

The majority of candidates correctly identified ‘Compaosite’ however ‘Ceramic’ or ‘Smart material’ were
often incorrectly identified.

Question 7

7  What type of line is this on an orthographic drawing?

-t -

(a) Dimension

(b) Leader line

(c) Outline

(d) Projection

o [1]

The vast majority of candidates were able to correctly identify ‘Dimension’ as the correct answer.

Question 8

8 Which of these is a property of silicon carbide?

(a) High density

(b) High ductility

(¢) High hardness

(d) High machinability

[1]

This question drew a range of responses with candidates often split between ‘High Hardness’ (correct)
and ‘High density’.

8 © OCR 2024




Level 1/Level 2 Cambridge National in Engineering Manufacture - R014 - Summer 2024 Examiners’ report

Question 9

9 Which of these is a specific shape used to draw around to help cut out other materials in a same
shape and size?

(a) Fixture

(b) Jig
(c) Mould

(d) Template

[1

The majority of candidates correctly identified ‘Template’.

Question 10

10 Which of these is represented by a patterned surface on an orthographic drawing?
(@) Chamfer |
(b) Countersink
(c) Hole

(d) Knurl
[1]

This question drew a range of responses with candidates often split between ‘Knurl’ (correct), ‘Chamfer’
and ‘Hole’.
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Section B overview

This section has a range of questions styles that generally fall into the following categories:

Identify or state a specific piece of information, image or reason for 1 mark. For these questions,
candidates need to be able to demonstrate their knowledge by identifying or recognising a given item
within a diagram/image, or use direct recall to answer a question, for example the properties of a
material.

Describe, Explain and Discuss questions test candidates’ understanding in greater depth than
identification or recall style. Understanding will be demonstrated through answering how, why; reasons
for, advantages, considerations of something to/in different contexts. For example:

e Describe how something might occur or describe how a particular circumstance will be affected or
impacted by a situation for 2-3 marks. Examples are often sought in these questions with a mark
being given for an appropriate example.

¢ Analyse an approach or explain the advantages of a manufacturing scenario or material application
for 3-4 marks.

¢ Discuss: candidates would be expected to approach from more than one point of view. A higher tariff
question, with up to 6 marks available and marked via the level of response given within the answer.
Candidates should provide more than just a series of statements and be able to expand on these with
reasoning, the impact of and or justification. Higher marks are given for answers that include a
reasoned discussion / debate with appropriate use of terminology.
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Question 11 (a)

11 You are manufacturing a product using the machine below.

(a) Add labels to the machine to identify the chuck and the column. [2]

=
N

Candidates responded well to this question. Most candidates were able to correctly identify at least one
of the two required parts of the machine.

Question 11 (b)

(b) Identify three hazards when operating the machine above.

Candidates often accessed at least 2 of the 3 marks available. Those responses that were not awarded
credit often focused on the method of prevention rather than the hazard itself.

11 © OCR 2024
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Question 11 (c)

(c) State three different pieces of PPE that should be worn when using this machine.

This question was generally answered well however a significant number of responses incorrectly
identified ‘gloves’ as a suitable piece of PPE that should be worn when using this machine.

Question 11 (d)

(d) State two safety features you would expect to find on or near this machine.

This question was generally answered well with the majority of candidates correctly identifying features
such as emergency stop switches and chuck guards.

12 © OCR 2024
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Question 12 (a)

12 An engineering company is using a non-ferrous metal to manufacture engine blocks like this.

Item removed due to third party copyright restrictions

(a) State two non-ferrous metals.

This question was generally answered well with candidates often correctly identifying two non-ferrous
metals.

Question 12 (b)

(b) State one reason why a non-ferrous metal would be more suitable than a ferrous metal for this
product.

Again, this question was answered well with candidates able to correctly identify corrosion or magnetic
related reasons.

13 © OCR 2024
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Question 12 (c)

(c) Metal is available in a variety of forms of supply.

Identify these forms.

U s D S
Item removed due to third party copyright
restrictions
2 e
Item removed due to third party copyright
restrictions
3

[3]

This was a well answered question with candidates often able to identify at least two correct forms of
supply.

Those candidates who did not perform as well generally identified ‘sheet’ correctly for item 3 but often
referred to items 1 and 2 as ‘cylinders’ or ‘hollow cylinders’.
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Question 12 (d) (i), (ii) and (iii)

(d) The engine blocks will be manufactured by sand casting.

(i) Explain why the stock form is not important when sand casting.

(ii) Explain why products manufactured by sand casting need further finishing once removed from
the mould.

(iii) Explain why sand casting produces very little wasted metal even though a large proportion of
defective products are made.

On the whole, these three parts were answered well but candidates often struggled to support their
answer for part (ii) to gain both of the available marks. Candidates often correctly referenced the fact the
stock form becomes molten for part (i) and subsequently any defective parts could be re-melted and re-
used to support their answer for part (iii).

Explain questions

When considering their response to an explain question, candidates should be encouraged to support
the point they are making with a relevant example or justification in order to access the full range of

marks available.

15 © OCR 2024
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Question 13 (a)
13 Different types of materials can be used in engineering.
(a) Use the materials below to identify an example of each type of engineering material.
Not all the example materials are used.
One has been completed for you.
Carbon Fibre castiron Silicon Carbide

Titanium Quantum Tunnelling Composite

Type of engineering material Example materials

Engineering Ceramic

Ferrous metal Cast iron

Smart material

[2]

Candidates responded well to this question and often correctly identified both of the required materials.

Those candidates who did not perform so well on this question often stated Quantum Tunnelling
Composite as an Engineering Ceramic and Silicon Carbide as a Smart material.

16 © OCR 2024
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Question 13 (b) (i)

(b) These bath toys contain a smart material which changes colour when put into warm water.

Iltem removed due to third party copyright restrictions

(i) Explain what a smart material is.

Candidates often correctly identified that a smart material has the ability to ‘change’ its properties or
appearance and were awarded 1 mark however they often did not clearly identify that this would be as a
result of a stimulus or environmental change.

Question 13 (b) (ii)

(ii) Identify the type of smart material used in the bath toys.

Responses were varied to this question. When candidates were able to correctly explain the term smart
material they often correctly identified the correct type. When candidates incorrectly identified the
definition of a smart material they would often struggle to correctly identify the type.

Question 13 (c)

(c) Identify one use of tungsten carbide and state one property that makes it suitable for this use.

Candidates generally responded well to this question with a rage of appropriate uses and accompanying
properties. Those candidates who performed less well identified uses and properties of smart materials
rather than tungsten carbide.

17 © OCR 2024
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Question 13 (d)

(d) Identify one use of a shape memory alloy and explain why it is suitable for this use.

Responses to this question were varied with candidates often referring to uses of ‘alloys’ rather than the
smart material ‘shape memory alloy’. Those candidates who answered well often referred to the use with
dental braces or fire alarm systems.

Question 14 (a)

14 This is an orthographic drawing that will be used to manufacture a component.
The component will be manufactured from 30 mm stainless steel rod.

All dimensions are in mm.

10 30 10 30
Q
[ | B
A
6’.53
20
M10x1.56Hx20/20

(a) State two mechanical features shown by label A.

This particular question drew a range of responses from candidates. The vast majority were often able to
correctly identify ‘hole’ as a correct answer to gain one mark but struggled with a second mechanical
feature.

18 © OCR 2024
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Question 14 (b)

(b) State the dimension shown by label B.

This question was generally answered very well with the majority of candidates correctly identifying
‘diameter’.

Question 14 (c)

(c) State one machining process that could be used to manufacture the component in the
orthographic drawing above.

Responses to this question were varied with candidates often referring to a particular type of machine
rather than the machining process.

Question 14 (d)

(d) Consider the following statement:

Both a lathe and a press brake machine are needed to make the component in the orthographic
drawing on Page 12.

How far do you agree with this statement? Give reasons for your answer.

Responses were varied for this question. In order to achieve full marks candidates would typically
identify that a lathe would be used and would be suitable to solely manufacture the component shown,
how this would be achieved and then finally state that a press brake would be unsuitable and why.
Candidates could also refer to or suggest alternative manufacturing methods such as drilling if a tailstock
was not used.

Those candidates who did not do so well on this question often attempted to justify how or why the press
brake would be an appropriate method of manufacture.

19 © OCR 2024
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Exemplar 1

Meead |

bralte MOLCMM?) L3..Net. 0eeded Fo pale

i, confonens 5\ gmmt—tim fs FidciAng

Procecses CN\ be cesiled pur OA The lattie |
peos bhrale MaANL youldl e & waste o € Mored
(Co\uc,m(ﬁ froei X .

Exemplar 1 shows a 6 mark response where the candidate has clearly met the criteria set out in the
mark scheme. The candidate identifies the lathe as suitable with justification alongside the
manufacturing processes/steps required. The candidate also identifies press brake as unsuitable as all
processes can be carried out on the lathe.

20 © OCR 2024
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Question 15 (a)

15 A multi-axis machine is one example of a machine used in Computer Aided Manufacturing (CAM).

This is a multi-axis machine being used to manufacture a product.

Iltem removed due to third party copyright restrictions

(a) What is Computer Aided Manufacturing (CAM)?

This question was generally answered well however in order to gain credit candidates were required to
reference the fact that the machine would be controlled by a computer.

Question 15 (b)

(b) Identify one CAM machine that can be used for wasting processes, other than a multi-axis
machine.

Candidates responded well to this question. Most candidates correctly identified a suitable CAM machine
that can be used for wasting processes.

Question 15 (c) and (d)

(c) Identify one product which can be mass manufactured using CAM.

Candidates responded well to the 15 (c) and (d). Most candidates correctly identified a suitable product
for both mass and batch manufacture using CAM.

21 © OCR 2024
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Question 15 (e)

(e) CAM is often used for mass manufacture.

Discuss the advantages and disadvantages of using CAM in both mass and one-off
manufacturing.

Level 3 responses were able to clearly identify different advantages and disadvantages of using CAM in
both mass and one-off manufacturing. Typically, these responses detailed how CAM would benefit in
terms of scale, accuracy and pace of production. Cost and the requirement for a specialist workforce
were often identified as potential disadvantages.

Level 2 responses tended to identify and explain both advantages and disadvantages but did not offer
sufficient clarity as to the relationship of these to either mass or one-off.

Level 1 responses often either focused solely on advantages or disadvantages of using CAM for either
mass or one-off manufacture.
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Exemplar 2

..................................................................................................................................................

.......................................................................................................................................................
...................................................................................................................................................
............

............................................................................................................................

...........................................................................................................................................................

Exemplar 2 shows an extract from a Level 3 response where the candidate clearly identifies the
advantages and disadvantages of using CAM in mass manufacture. The response continues in the same
style and clearly identifies and disadvantages for one-off manufacture.
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Question 16 (a) (i)

16

(a)
(i)

Companies use lean manufacturing to increase profitability by reducing waste.

This is a plan of a large manufacturing facility viewed from above.

/ /

machine i
warehouse station
L 110 metres ath /
athe

There are seven steps in the production plan:

1. Raw materials are stored in the warehouse.

2. Raw materials are taken from the warehouse to the lathe.

3. Raw materials are turned on the lathe.

4. The turned parts are taken to the milling machine.

5. The turned parts have material removed on the milling machine.

6. The finished parts are measured at the quality station to check that their dimensions are
within tolerance.

7. The finished parts are stored in the warehouse until the customer buys them.

Identify the category of waste in Step 4 and explain two ways that this waste can be reduced.
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Responses to this question were varied with candidates often incorrectly identifying the category of
waste but often able to identify suitable ways it can be reduced. Candidates were able to pick up marks
for the ways that waste can be reduced with popular responses including ‘moving the machines closer
together’ and ‘placing the machines in order of manufacture’.

Misconception

‘Time’ was often stated as a category of waste for this particular question. It is important that
students cover the full range of the specification as part of their learning journey. The seven
categories of waste in relation to lean manufacture are outlined in the specification document
in Topic Area 4.2.

Question 16 (a) (ii)
(i) The category of waste in Steps 1 and 7 is inventory.

Explain three ways that Just-In-Time (JIT) will reduce inventory waste.

Candidates generally responded well to this question however candidates often referred to the features
of Just-In-Time without linking or referring to how their given point would reduce inventory waste.
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Question 16 (b)

(b) Explain why Step 6 is a quality control approach, and why it is not quality assurance.

Responses to this question were varied with candidates often able to correctly identify why Step 6 is a
quality control approach however a considerable number of responses did not explain why it is not

quality assurance.

Those candidates who were able to demonstrate an understanding of quality control, quality assurance
and the differences between them, accessed the full marks available for this question.
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Copyright information

Question 12(c): Image 1 - Photo of round section of steel rods (a section of) - Permission to reproduce all copyright
material has been applied for. In some cases, efforts to contact copyright-holders have been unsuccessful and
OCR will be happy to rectify any omissions of acknowledgements in future papers if notified.
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structure, including details on synoptic assessment,
performance objectives and command words for
your Cambridge Nationals qualification. Working
through the course, you have an opportunity to
interact with resources developed to support

the exam, in particular candidate exemplars and
mark scheme guidance. The final section covers
details on administrative requirements, including
assessment opportunities, entry rules and resits.

How can you get support and
feedback?
If you have any queries, please contact our

Customer Support Centre on 01223 553998 or
email support@ocr.org.uk.

We welcome your feedback and suggestions on
how to improve the online courses and make them
more useful and relevant for you. You can share
your views by completing the evaluation form at
the end of each course.

© OCR 2024
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Need to get in touch? We really value your feedback

If you ever have any questions about OCR Click to send us an autogenerated email about

qualifications or services (including administration, this resource. Add comments if you want to.

logistics and teaching) please feel free to get in touch Let us know how we can improve this resource or

with our customer support centre. what else you need. Your email address will not be
used or shared for any marketing purposes.

Callus on

01223 553998 I like this | dislike this

Alternatively, you can email us on
support@ocr.org.uk

For more information visit

[0 ocr.org.uk/qualifications/resource-finder

¥ ocr.org.uk

@ facebook.com/ocrexams

¥ twitter.com/ocrexams

instagram.com/ocrexaminations
linkedin.com/company/ocr

O youtube.com/ocrexams

Please note — web links are correct at date
of publication but other websites may
change over time. If you have any problems
with a link you may want to navigate to that
organisation’s website for a direct search.
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OCRis part of Cambridge University Press & Assessment, a department of the University of Cambridge.

For staff training purposes and as part of our quality assurance programme your call may be recorded or monitored. © OCR 2024 Oxford Cambridge and
RSA Examinations is a Company Limited by Guarantee. Registered in England. Registered office The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA.
Registered company number 3484466. OCR is an exempt charity.

OCR operates academic and vocational qualifications regulated by Ofqual, Qualifications Wales and CCEA as listed in their qualifications registers including A Levels,
GCSEs, Cambridge Technicals and Cambridge Nationals.

OCR provides resources to help you deliver our qualifications. These resources do not represent any particular teaching method we expect you to use. We update
our resources regularly and aim to make sure content is accurate but please check the OCR website so that you have the most up to date version. OCR cannot be
held responsible for any errors or omissions in these resources.

Though we make every effort to check our resources, there may be contradictions between published support and the specification, so it is important that you
always use information in the latest specification. We indicate any specification changes within the document itself, change the version number and provide a
summary of the changes. If you do notice a discrepancy between the specification and a resource, please contact us.

You can copy and distribute this resource in your centre, in line with any specific restrictions detailed in the resource. Resources intended for teacher use should not
be shared with students. Resources should not be published on social media platforms or other websites.

OCR acknowledges the use of the following content: N/A

Whether you already offer OCR qualifications, are new to OCR or are thinking about switching, you can request more information using our Expression of Interest form.

Please get in touch if you want to discuss the accessibility of resources we offer to support you in delivering our qualifications.
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