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In this project you will;

Follow a plan and blueprint independently

Use previous experiences to support the task

Create a detailed plan to produced an engineered component in quantity

Use a correct sequence of processes, equipment, materials and inspection techniques

Follow a plan and blueprint  independently and as part of a team

Use a high degree of precision

Manufacture in quantity

Consistently and effectively check, inspect and modify to solve technical problems

Make a batch of reliable and high quality products

Show a full appreciate of all the materials and technology available

Use materials and technology with ease and explain what makes them suitable to use.



Brief: 
Use given materials, sizes and 

techniques to accurately and 

precisely create 8 identical 
phone stand key fobs

Situation:
Working effectively, as in 

industry, as a team to produce 

an accurate batch that meet 
given tolerances

The constraints (the rules/aims): 
Work safely at all times
Use the materials provided
Use the techniques identified
Work within tolerance at all times
Follow the measurements precisely
Follow the construction techniques 
accurately
Complete the practical in 5 lessons

Design consideration:
Accuracy and precision are essential 
characteristics of any engineer. Working together, 
cooperation, identifying strengths are also key to 
being a successful engineer.
Being able to work with all materials and 
techniques in accurately  manufacture in quantity 
is vital. Products must always work to tolerances 
and must pass detailed quality control testing

Key words:

Accuracy Batch production

Precision    Mass production
Tolerance Quality control

Consistent Pass

Fail PPE

Definition:

Batch production
Product a set 

number of identical 
products.

Clear Understanding of the theory behind the task

Yr 7 
Assessment

Baseline
Key Information

Emerging Developing

Secure Exceeding

Emerging Developing

Secure Exceeding

Design



Clear Understanding of the theory behind the task

Ability to work to a blue print with precision and accuracy

Design

Blueprint

All dimensions in Millimetres

Tolerance 0.5mm +/-

• DO NOT press too hard
• Draw scale 1:1
• Include all dimensions

Task

Recreate the blueprint on graph 
paper using a pencil, ruler and 
compass

Tolerance

The total amount a dimension may vary. It is the 
difference between the minimum and maximum 
limits.



My Blueprint

Cut out and glue
blueprint here

Your technical drawing skills are

Emerging Developing Secure ExceedingDate…………………



Clear Understanding of the theory behind the task

Ability to work to a blue print with precision and accuracy

Design

Marking out

All dimensions in Millimetres

Tolerance 0.5mm +/-

When marking out of the acrylic and aluminium 

pieces remember to mark a cross where the 
holes are to be drilled.

The hole for the slot is 20mm from the short 
edge and 10mm from the long edge.

The keyring hole is 5mm from the long and short 
sides.

For example

20mm

10mm

Use a try square and a 
sharpie to square off 
the end to make 
marking out easier. This 
area can be filed square 
later.



Hints! 
1. If you left click and hold symbols you get a 
greater selection.
2. Double click on an icon to open up a 
dimension box

Date……………………………….

I have completed my 2D Design 
drawing

CAD – 2D Recreate the blueprint
in 2D Design. You do not need to 
include the dimensions

2d Design

Date……………………………….

I have completed my Tinkercad
drawing

CAD – 3D
Tinkercad

Recreate the blueprint
in Tinkercad. 

Hints!
Remember some 
shapes in 
Tinkercad are 
easier to create 
by grouping 
multiple shapes 
together.



Create a detailed plan to produce an engineered component in the correct sequence that 
covers the correct processes, equipment, materials and inspection techniques.

Ability to work safely and with determination at all times

Production plan - Notes from demo

Acrylic Aluminum

Stages Instruction Tools

Measuring Square the end of the 
acrylic and then 
measure 70mm and 
mark.

Steel rule
Sharp pencil
Sharpie

Marking Use a try square to 
draw a line across 
perpendicular to the 
edge.

Try square
Sharp pencil

Cutting/drill
ing

Cutting - Hold the acrylic
horizontally in a vice and cut 
along the marked line.
Drilling - Hold the acrylic in a 
hand clamp and rest it flat on 
a block of wood and drill 
through slowly with the pillar 
drill.

Bench vice
Hack saw
Hand clamp
Pillar drill

Shaping Use a range of files to 
ensure all edges are 
smooth.

Flat file
Rat tail file

Finishing Use emery paper on 
the edges of the 
acrylic. 
Use the buffing 
machine.

Emery paper
Buffing machine

Stages Instruction Tools

Measuring Square the end of the 
aluminium and then measure 
70mm and mark. Measure 
20mm from the end and 10mm 
from the side to form a cross 
for the centre of the slot,

Steel rule
Sharp pencil
Sharpie

Marking Use a try square to draw a line 
across perpendicular to the 
edge. Use a centre punch to 
indent the centre of the cross 
for holes that need to be 
drilled.

Try square
Sharp pencil
Centre Punch
Hammer

Cutting/drill
ing

Cutting - Hold the aluminium
horizontally in a vice and cut 
along the marked line.
Drilling - Hold the aluminium 
in a hand clamp and rest it flat 
on a block of wood and drill 
through slowly with the pillar 
drill.

Bench vice
Hack saw
Hand clamp
Pillar drill

Shaping Use a range of files to 
ensure all edges are 
smooth.

Flat file
Rat tail file

Finishing Use emery paper on 
the edges of the 
aluminium. 
Use the buffing 
machine.

Emery paper
Buffing machine



Create a detailed plan to produce an engineered component in the correct sequence that 
covers the correct processes, equipment, materials and inspection techniques.

Ability to work safely and with determination at all times

Production plan - Notes from demo

3D print/Tinkercad - PLA Laser cutter/2D design - Acrylic

Stages Instruction Tools

Measuring Set the grid on 2D 
design to 5mm. Double 
click the line icon to 
input into the 
dimension box.

Computer
2D design
Line tool
Circle tool

Marking Click on grid lock and 
place lines in position 
following the blue 
print.

Computer
2D design
Gridlock
Line tool
Circle tool

Cutting/
Drilling/

Shaping

Place acrylic into the 
laser cutter and 
download the file to 
the laser cutter. 
Check the drawing is 
okay and press start.

Computer
Laser cutter

Finishing Add a keyring loop

Stages Instruction Tools

Measuring Use the grid and 
shape dialogue box on 
Tinkercad as a guide.

Computer
Tinkercad
Basic shape tools

Marking Click on a basic shape 
tool and edit it to the 
correct size. Combine 
and then group shapes 
together to create 
the desired design 
based on the blue 
print. To remove 
material select ‘hole’ 
and then combine.

Computer
Tinkercad
Basic shape tools

Cutting/
Drilling/
Shaping

Send the design to 
the 3D printer.

Computer
3D printer

Finishing Break off any support 
material. Lightly use a 
file or emery paper if 
necessary.
Add a key ring loop.

Flat file Emery 
paper



Team production plan – Meeting 1 Work with your partner to plan out the tasks you need to complete.

Lesson Tasks Time 
allocated

Person 
responsible

Tools needed QC

1

2

3

4

5

6

7

Create a detailed plan to produce an engineered component in the correct sequence that 
covers the correct processes, equipment, materials and inspection techniques.

Ability to work safely and with determination at all timesM
a
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g



Homework 1
Homework Level

Homework Score



Health and safety record

Safety record
Date Sign
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I have been told the basic workshop safety rules?

I understand the basic workshop safety rules?

I use the basic workshop safety rules?

I have seen the demonstration on how to use the coping saw safely

I can use the coping saw safely

I have seen the demonstration on how to use the file safely

I can use the file safely

I have seen the demonstration on how to use emery paper and brasso safely

I can use the emery paper and the brasso safely

I have seen the demonstration on how to use the Buffer safely

I can use the Buffer safely

I have seen the demonstration on how to use the Pillar Drill and jig safely

I can use the Pillar Drill and jig safely



Halfway review of project progress 

I rate my progress with this project as a …….

1 2 3 4

What have you enjoyed in the project so far? 

What feedback have you been given? 

How has the feedback made a difference?

What target would you set yourself for the second half of this 

project?

Current practical – include your name in 
photo

Date…..……

Teacher feedback      
Current assessment of your progress    

1 2 3     4

WWW

EBI

Clear Understanding of the theory behind the task

Ability to work to a blue print with precision and accuracy

Ability to work safely and with determination at all times

Effectively produce an engineered component using a range of processes 
and inspect against given quality standards to confirm compliance.

Work with your partner to assess where you are up to and what next steps youMeeting 2
need to achieve to complete the project.



Homework 2
Homework Level

Homework Score



Check Pass/fail Actual size and amount 

out of tolerance?

Why?

Ac Al 3D Laser

8 items made (per 

team)

Followed the 

production plan

70mm length +/-

0.5mm

25mm width +/-

0.5mm

Slot depth 15mm 

+/-0.5mm

Slot width 10mm +/-

0.5mm

Slot to end 15mm 

+/- 0.5mm

Slot to end 45mm 

+/- 0.5mm

Safe to use

Functions well

Total
Total out of /80

Effectively produce an engineered component using a range of processes 
and inspect against given quality standards to confirm compliance.

Ability to work to a blue print with precision and accuracy

Testing of final products

Emerging (up to 49) Developing (50-59)

Secure (60-69) Exceeding (70-80)

Final progress Indicator



Assessment
Assessment Mark

Assessment %



Assessment Comments



Final evaluation

Explain what you did to test the success of the 8 phone stand you have made?

What problems did you encounter when carrying out the test and recording the results?

What was the most enjoyable part of the challenge? Why? 

How did you work as part of a small team? Be honest!

How did your team fail and what did you learn from this?

If you were to take part in a similar project, what 3 things 
would you do differently?

1

2

3

Practical photo



NC CRE
TEST 

SCORE

Progress 

Indicator

Spelling

Design

Have a clear understanding of the expectations of the task and work 

to a detailed list of design requirements.

Use previous experiences to support this task and seek out further 

information to help and improve production.

Create a detailed plan to produce an engineered component in 

quantity, using the correct sequence of processes, equipment and 

materials and inspection techniques.

Make
Follow a plan and blueprint independently and as part of a team. 

Safely, with all tools, equipment and machines to a high degree of 

precision and manufacture in quantity.

Evaluate
Consistently and effectively check, inspect and modify to solve 

technical problems when making products which are reliable and high 

in quantity.

Technical 

Knowledge

Show full appreciation of all of the materials and technology available 

by creating a batch of quality products.

Use materials and technology with ease and explain what makes them 

suitable to use.

Date…………….

Emerging Developing

Secure Exceeding

Emerging Developing

Secure Exceeding

Emerging Developing

Secure Exceeding

Emerging Developing

Secure Exceeding

Emerging Developing

Secure Exceeding

Comments Final progress Indicator

Emerging

Developing

Secure

Exceeding



Materials.

Polymers and metals are engineering
materials. What is a Bio polymer and
does it have a positive impact on the
environment? What is aluminium and
why is it considered to be an
environmentally friendly metal?
What can both materials be used
for?

Create a leaflet on the
environmental impacts of using 
polymers to manufacture products.
Your leaflet must include interesting  
facts, information and images. Consider 
the negative impacts that using polymers 
have and how we can solve the problems.

Produce a newspaper article.
Write an article about a
product/design you could not
live without.
Include a picture of the product
you are writing about and remember
to include a catchy headline.

Summarise what you have learnt
so far.
Write down a summary of what 
you have learnt in your DT lessons
this term. Write 10 questions to 
test our understanding

Create a fact sheet which
explains how to use the laser 
cutter.
Your leaflet needs to be clear enough 
for someone to follow and should also 
include heath and safety information.

Model an iconic design.
Model using materials that you 
have at home or create a CAD 
version of a an iconic design. 
Use photos or screenshots and 
explain how you have made it 
and why you think it is iconic.

Produce a fact sheet tolerance, 
quality assurance and quality 
control.
Research these 3 terms and write 
down your definition. Can you 
explain how all 3 have an impact 
on your product.

Analyse an existing designer.
Find a designer that you like. Use 
images, facts and your analysis 
skills to write a short essay on the 
designer. 
What has inspired you about their 
work?

Present your photos in a story 
board format.

M

D

D

M

M

D&T 
Yr 8 Takeaway 

Homework
Workshop

Secure Challenging

M
2

M
2

M
2

Developing



Health and Safety:

E
n

g
in

e
e

ri
n

g
 –

P
h

o
n

e
 S

ta
n

d

The Engineering Design 
Process:
Response to brief

Research

Design criteria

Ideas

Compare to design criteria

Develop

Test 

Make

Test

Modify

Test

Evaluate

CAD CAM:

Materials:
Acrylic (Thermo polymer) - Hard, brittle, brightly coloured, 

shiny

Aluminium (Non ferrous metal) – Low density, light, non 

corrosive, common, recyclable

PLA (Biopolymer) – biodegradable, brightly coloured, matt, 

tough

Quality Control: 

Is a process through which quality is ensured, 

maintained or improved through regular checks in 

the manufacturing process.

2D design -

CAD

Computer software for 

drawing flat parts

Tinkercad -

CAD

Computer software for 

drawing 3D 

Laser cutter -

CAM

A machine which cuts and 

engraves with a laser

3D printer -

CAM

A machine which 3D prints

using a biopolymer

Definition:
Batch production
Product a set number of 
identical products.

Key words:
Accuracy               Jig

Precision  
Mass production Quality control

Tolerance
Batch Production Identical

Measurements
Pass Fail

Consistent

All dimensions in Millimetres

3D Printing is an 

additive process
because you are adding 
material to create 
something.
Laser cutting is a 

wastage process
because you are cutting 
material away to create 
something.

Ensuring accuracy:
When marking out you use a 

Try Square and a Steel Rule

When checking dimensions 

the digital Vernier Callipers 

give us the most accurate 

measurements

The Making 
Stages:
Marking out
Cutting
File
Emery paper
Buff
Drill

Marking out:

When marking out of the 
acrylic and aluminium pieces 
remember to mark a cross 
where the holes are to be 
drilled.

20mm

10m
m

Tolerance: 0.5mm +/-

Tolerance is a 
permissible limit of 
variation in a physical 
dimension or measured 
value.

A jig is a device that 
provides repeatability 
and accuracy by 
providing the location of 
a tool in the 
manufacturing process.



Hack Saw 3D Printer
Senior hack 
saw

Scribe

Centre punch Buffer Hand vice Needle files

Brasso

Emery paper File CAD Laser cutter

Pillar Drill

Vernier 
callipers


