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Design and Technology Pathway:

This will consist of both Resistant Materials and Catering

Resistant Materials:

. ‘The ‘Trox’ (personalised storage)
. ‘Electronics’

. ‘Textiles’

You will be taught these topics, because...

Students are able to build on the activities undertaken in the workshop in Year 7 by using a range of tools and
processes to realise a directed/ personalised outcome. Students will be able to learn about meeting the needs of a
client, designing and planning using data, iterative modelling and realisation skills’.

Catering

Year 8 - “A continuation of practical skills, nutrition and evaluation”
You will be taught these topics, because...

‘Students are able to build on previous knowledge (Year 7) undertaken in the kitchen environment by using a range
of kitchen appliances to prepare cook and serve food to produce healthy, personalised and individual products.
Students will be able to learn how to meet the needs of a potential client (brief) and how to evaluate their product.

What will you learn on the Design and Technology Pathway?

You will learn about tools and processes in the workshop/catering room, joining, drawing conventions, healthy
eating, health and safety. The work of others- designers and movements, famous chefs

Why?

To give you an opportunity to gain an understanding of ‘real life’ practical skills. You will be learning through a broad
range of practical activities and theoretical elements to enable you to become confident in your D&T lessons

Health and Safety is an important part of the D&T environment, so you must understand safety rules and
expectations.

Throughout your time in D&T, you will be encouraged to improve your design skills through practice and
demonstration, be creative and have high expectations of yourself



The Subjects

At KS3, students will study both an “Art and Design” pathway and a “Design and Technology” pathway for
1hr per area per week.

Assessment

As all subjects within the Art, Design and Technology faculty are predominantly practical, assessment and verbal
feedback is an essential aspect of most lessons- this may be teacher led, peer or self-assessment.

At the end of each module, each student will be given grades based upon the work they have completed in addition
to an Attitude to Learning and a Homework grade.

Wider Understanding

Each subject has a Scheme of Work geared towards teaching essential skills, knowledge and understanding with
progression towards the KS4 GCSE courses in mind. Please find some resources listed below for wider reading in
each subject area:

Art
How to Draw: 53 Step-by-Step Drawing Projects (Beginner Drawing Books) — Alison Calder

www.tate.org.uk/visit/tate-britain www.pinterest.co.uk www.saatchigallery.com www.youtube.com

Catering

Hospitality and Catering - Anita Tull and Alison Palmer

Exploring Food and Nutrition KS3 - Yvonne Mackey

Essential Equipment for the Kitchen - Peter Fiell
www.eatwell.gov.uk www.thinkfast.co.uk www.health4schools.net

www.bbc.co.uk/schools/gcsebitesize/hospitality

Textiles

Three-Dimensional Embroidery - Janet Edmonds

Digital Textile Design - Melanie Bowles

www.technologystudent.com/ www.design-technology.info/home.htm

www.viviennewestwood.com/en/ www.designmuseum.org/

Graphics

www.ilovetypography.com www.canva.com/ www.kidsthinkdesign.org/graphics/index.html www.bbc.co.uk/schools/
gcsebitesize/art

Resistant Materials

*How Things Work’ - Conrad Mason

‘The Design of Everyday Things’ - Don Norman

‘Starting Product design Exerciser: Questions and Answers’ - Artiom Dashinsky

www.carlclerkin.co.uk  www.dornob.com www.alessi.com www.designmuseum.org


http://www.tate.org.uk/visit/tate-britain
http://www.eatwell.gov.uk
http://www.thinkfast.co.uk
http://www.health4schools.net
http://www.technologystudent.com/
http://www.viviennewestwood.com/en/
http://designmuseum.org/
http://www.canva.com/
http://www.kidsthinkdesign.org/graphics/index.html
http://www.carlclerkin.co.uk
http://www.dornob.com
http://www.alessi.com
http://www.designmuseum.org

During Year 8 Design and Technology pathway you will....

Progress your skills by: Understanding the concept of Sustainability (materials) - Present design ideas — Be able
to explain what is meant by Function Vs Aesthetics — Use advanced measuring/marking — Show quality design presen-
tation - Produce models and test pieces (iteration) — Show developmental decision making — Understand different pro-
duction techniques - Manufacture with precision — Use a range of surface finishes - Test & Evaluate — Consider Scales

of Production

Develop Literacy skills:

Literacy:

There are a range of extended writing oppor-
tunities for each of the projects -both within
and outside of the classroom

Oracy:

Students will answer questions in full sentenc-
es during discussion work and encouraged to
read out loud where appropriate

Keywords:

Construct, Annotate, Specification, Promote,
Blending, Shaping, Finishing, Design Client,
Justify, Modify, Analyse, Specification, Adapt,
Input, Process, Output, Weaving, Applique,
Embroidery

Develop Numeracy skills:

. Calculations of sizes
o Scaling drawings
. Determining the amount of

materials required

o Graphic presentation of ideas
to others

. Use of metric systems

. Analysis of client survey
responses

. Measurement and marking out

Develop Scientific skills:

Use of scientific principles when
developing a brief or specification

Measurement of materials and se-
lection of components

Classification of materials and their
properties

Protecting materials from
corrosion

Selection of appropriate materials

Knowledge of material properties to
be applied when designing and
making- to include textiles

The use of electronics

Sustainability

Final Endpoints— by the end of the project, you should be able to:

Confidently use a range of independently collected data and manipulate a range of materials, components, tools and
processes to design, develop (via iterative modelling), realise and further develop a range of products for identified

target client/ groups



Personal Machine Training Record

As part of your Design and Technology course, you will be expected to use a range of equipment to help make
your work to the highest standard. You will be taught how to use the equipment either individually, or as part of a
group and as this happens you will be asked to tick and date the chart, below, to show that you are trained and con-
fident. Under no circumstances should you use equipment that you have not been trained to use!

Make sure that you have made yourself aware of the safety signage and information located within your practical
area.

Equipment Name Date Trained (tick)

Tenon saw

Chisel

Hegner (scroll) Saw

Sander/ Linisher

Pillar Drill

Flame Torch

Ceramic Chip Hearth

Strip Heater

Centre Lathe

Kitchen knives

Ovens

Hobs

Kitchen utensils

If you require further instruction on the machinery during your lessons, ask!



\}

B

o sndegs ‘50215 ‘SIEHRTELL JUTMZUIR
Fa \-:“
BursT ubisap uso v Sonposd oA pINoa oy ‘padojorop PUE IpEW U SBY 2|RUEY 3B U1 20 M___E__ﬂ__ ‘__.q....umq.
-c

i,

' "9dags IXaU -aWaayna [euld

- ENTETL T oA Yousg |
awm| [F)cied pue pelbue JYHd O e DUBeW SEIN13E 3] Job p25[ IEnb; Ay
(5] LU 32U} S3S2T DU S[BUSQEN 10 A20EA B 30] D5N 1aPUes PR0Ej18YY | Jaysiii]
- Apusi, JOSN pUE 2GELTILT 1] Duew &g | —
AUy I 01 sdoad mo|e o peublmp uoe S8y 1eyy Buyijawag Jjwouobay
"SU | pUE 53an3 Rseoum Ja (ewaqu, Bupdeys 1ay pesn J8pUes JL]39@ Uy RpUss uiggeg
‘DUIND aul] 2EIN0JE W) pasn MEs PRUIUEL Y | MBS uWoda]
WILIZ 10 T 08 2 Ues any /
)RS X3 43I0 YINLW oY S) SHL USUSILLPE U] EHIEHES DG5S Uy SIURIBFI L
|
Pue Pacws ol SAORLE AEDUYL PUR S2UnN N0 00 pAsh MBS 2lgEas Uy AR LS
e nqeros Aoy

"wio]
pue adgy= 0y Asez 3} pur saladord iSuss peal sey ApuRu) AEIdsmg g s
PHTEW PISE oo BReW Aoe) Joe A g pieodmugd Asuorl wnipsg 410w

Euwiop =

Busu =

Bunsen e

. SRLUIL |[E T AJESLES SaByS no BUMJBW JEINaTy =
RIkA [ILINCUP 50U |0 AUEmE 3

: FlIPiS AN

Wi R IR 12 pLe yoaeq ey B &g
Aauyce Bajsn usays uogoayud e aeag,
Ay uraop yiam duiepy

APOG A0S WY AGAE N0 SAEMY

[SmsEq AU -3S PUR LIESH m_mm.- ﬂ-u_.m =] _ﬂ— 2)10d n.—..ﬁn w 40 .)..

& B ¥ B W

aseq  ¥ed], Aned o] pusy apqudciuos pue Ajpusdl) Jasn ‘jUuaniya u ajeals o] taanalon

R - Aemyled Asojouydat pue usisag



s Fyow SLO™T
dmy avwiL

Conunrt hHiEMIH

Crapi LB

spEoy 0| g Aunoig 7

vt N 7T _

.ﬁ.ﬁimufmuﬂ P Eal 29 4 552358

e Bz ppadchy

gﬁﬂu@‘% - BuiEnEsigy

%W’ B Iz ey LRy

“ u.“_‘zx Suydws|

Fh W.lu A,

PO Lal i Suagory . SIMENTE FERA se) o0y | o (A

: “ Suippnd HUEq puDM LOORN|EAS

[ SWonorIEn o EETCR) R R e~ [ Janng

mALLT _ ) s 52 ysip oyl 5T | asodind oy iy _Hqﬁ%%\f | pue pea.g | Auths

_ 1B 3B A|qisuos Jaeyzg SAMEAY YRIP AUT 5T | e [EUGLONK 7 RS
UJ3w &g 35N suaidy F 2fI] ST 1 SA0P JEUL EE L SMENS . Umhe U J0E |

) £30endd 71 1503 YT 5| TR | B _ pocy Fulade-

D311 30 P noys 1 ey m,_:: I SN HOO] I SH0A R ST R Tt \% 9s93Y) _ ,:.__E_.&_S

g <P T S20p MGH ANPEL \\ nus A es

| N4 SIS0 SPJRY LSEM BN [IDWS 31 5I0P 1RY LA | BLLQIY W pOlaml 1 _.E_...._._zx_
[ AI34vs 9 HLTv3H Aaemgeoap Aoy _ml =) <iinig A5

o H

5§13 SMOLIEY 30 3HOA BY3 FIEGRIBAL| 0 PUE 20 SJBE U| 240 JELAM PUE]SI3PUN 0f ‘AUIes AUQIEaY JO 5358 a3 WEI| 01 'S3AnDalga

buliaje) g 1ea)




Year 8

Design and Technology Pathway

Homework in Design and Technology

You will be set homework tasks in each subject area/pathway equivalent to two tasks per term. For
each homework task, a traffic light system is used to indicate the level of difficulty as follows:

‘ -An outstanding piece of homework that is carefully completed with elements of personalisation.

Presentation is exemplary

-A well-presented piece of work which meets all of the requirements of the task

. -A basic piece of work that meets some of the requirements of the task. Some attempt has been made to

present this well

Catering
Homework 1
Read the text below in readiness for a test on this subject

Healthy Eating

Healthy eating is needed to give good health, a failure to do so can lead to diabetes, high
cholesterol, obesity and heart attacks. A balanced diet will provide the right amount of
nutrients that a body needs.

A balanced diet is based on the Eatwell guide, which is divided into 5 groups.
. Fruit and vegetables- needed for dietary fibre
. Carbohydrates- needed for slow releasing energy
. Proteins- for growth and repair
. Dairy- for calcium, strong teeth and bones
. Fats- for warmth and protection of organs

You should try and eat from all of these groups every day. No food is banned but areas
such as fat should try to be eaten in moderation. You should eat breakfast everyday as
this gets your body ready for the day ahead, it helps you stay alert and gives you energy.

You need to have between 6-8 glasses of water per day to keep you hydrated. A lack of
water can lead to dehydration, which then gives you a headache, makes you confused,
and heart rate and blood pressure increase. Water will control your body temperature and
keep it at 37’ C, keeps your skin moist and healthy and helps to remove waste from the
body as well as keeping your joints lubricated.

Homework 2

Read the text below in readiness for a test on this subject

George Auguste Escoffier

George Auguste Escoffier was a French chef and author. He was born on 28th October
1846 in France, and died on 12th February 1935 at the age of 88. He was famously
known as being the foremost leader of having a well organised, hygienic kitchen, that was
disciplined and where the staff worked in silence.

He worked at ‘The Ritz’ and ‘Savoy’ hotels in London, where he wrote many cookery
books. He created many famous dishes such as ‘Peach Melba’, ‘Melba toast’, and the
famous ice-cream bombs

Due Date

w/c

Due Date

w/c



Year 8

Design and Technology Pathway

Catering

Homework 3
Read the text below in readiness for a test on this subject

How the environment is affected by the Hospitality and Catering
industry

The catering industry affects the environment in several ways. Food production
contributes to climate change. This happens because of the way food is cooked,
delivered, produced and stored. Food ‘provenance’ means where the food comes from
and how many miles it has to travel before it reaches the kitchen. This is also known as
the ‘carbon footprint’. This is because of the CO2 gas that is released into the atmosphere
by the industry, when being transported and being produced and cooked. Food being
transported is known as ‘air miles’. To lower the air miles, a caterer can try and buy
locally grown produce (this also helps local farmers). They can also grow their own food
and try and use foods that are in season e.g. using strawberries in the summer months.

Food packaging has a huge impact on the environment. 13 billion plastic water bottles are
used every year, with only 3 billion being recycled. Many disposable packaging products
end up in the sea which harms wildlife. Caterers do try and recycle as much as possible
but many aren't biodegradable, unfortunately the majority of food packaging uses fossil
fuels in their manufacture.

When cooking food you should only use the oven and hob when ready, put lids on
saucepans to keep in the heat. Hot food shouldn't be put into a fridge and fridge doors
should be kept shut to keep them cold inside.

Homework 4
Read the text below in readiness for a test on this subject

Different coloured chopping boards

Chefs use different coloured chopping boards in a kitchen to prevent bacteria growth and
cross contamination. Cross contamination occurs when germs move from one place to
another. An example of this would be cutting raw meat on a chopping board and then
using the same board and knife to prepare cooked meat. Bacteria also cross over when
hands aren’t washed between different cooking procedures.

Red- Raw meats
Yellow- Cooked meats
Green — Fruit and salad
Blue — Fish

Brown- Vegetables

Due Date
wlc

Due Date
wlc



Resistant Materials

Homework 1: Health and Safety investigation
Investigate rules and procedures for different job profiles in the design industry

Homework 2: Designers Research

Create an interesting, thoughtful and illustrated biography of your chosen person or
design company.

. Alexander McQueen
o Aldo Rossi

. Ettore Sottsass

o Phillippe Starck

o Alessi

. Braun

You will produce a 150 word, edited biography, show a good range of examples of the subjects
work and analyse your examples in terms of personal opinion, materials, aesthetics, costs etc. The
work should be shown on no more than 1 side of A4 and must be printed if completed on the
computer.

Homework 3: Types of Plastics

Create an informative, A4 sheet on thermoplastics and thermosetting plastics. List
properties, uses and differences between the different types of plastics.

Homework 4: Desigh Movement Research

Selected from the list, below, create an interesting, thoughtful and illustrated report
of your chosen design movement.

. Art Nouveau
. Bauhaus
. Modernism

You will produce a 150 word, edited report and show a good range of examples of the subjects
work. Analyse your examples in terms of personal opinion, materials, aesthetics, costs etc. The
work should be shown on no more than 1 side of A4 and must be printed if completed on the
computer.

Homework 5: The history of CLOCKS

On 1 side of A4 paper, create an informative report on the subject of clocks- How do they work?
Where did they originate? How are they made? Etc etc -So many questions!

Homework 6: Manufacturing Process-How is a fizzy drink plastic bottle and cap made?

Create a flowchart or step by step diagram of how a plastic bottle is made— from the moment the
raw plastic is made to the process of moulding it into a bottle shape.

You might want to include sketches and photographs to explain your work— you decide!

Homework 7: Made in Britain: Henry Hoover
https://www.youtube.com/watch?v=I3 x8Gw BDE
https://www.itv.com/watch/made-in-britain/2a5692/2a5692a0007 Using the *‘Made in Britain’

worksheet, watch the video clip, read and answer the questions. The worksheet will also be ac-
cessible via Microsoft Teams or speak to your teacher.

Homework 8: Industrial Processes
Research the process of vacuum forming acrylic — how does it work?

Write up ‘step by step” how the vacuum forming process is done

Homework 9: Design Task

Research the design company '‘Dyson’ and sketch your own design for a new vacuum cleaner in-
spired by your findings. Make sure you annotate your design using ACCESSFM.

Due Date
wlc

Due Date
wlc

Due Date
wlc

Due Date
wlc

Due Date

w/c

Due Date

w/c

Due Date

w/c

Due Date
w/c

Due Date
w/c



Resistant Materials

Homework 10: Product Analysis

Research the Alessi- ‘Alessandro’ Corkscrew created by Alessandro Mendini. Use the work-
sheet provided to analyse the product using ACCESSFM.

Homework 11: Life cycle Assessment-Reading and Test

r

Read through and revise the information on ‘Sustainability and the Life Cycle Assessment
for products. Be ready for a test in you next lesson.

Homework 12: Sourcing Plastics- Reading and Test
Read through and revise the information on ‘Sourcing Plastics’ on 2 pages. Be ready for a
test in you next lesson.

Homework 13: Specialist Techniques and Processes

Use the informative sheet on ‘Specialist Techniques and Processes’ to complete the table.
Add a sketch/drawing to represent the manufacturing process. Add a description which
explains the process.

Homework 14: Flowchart— Use of a scroll saw
Complete the activities on using the scroll saw safely.
Homework 15: Key terms in the Workshop

Look up key words and terms, commonly used in the design workshop and explain their
meanings- in your own words.

Homework 16: Production Systems— Reading and Test
Read through and revise the information on ‘CAD (Computer Aided Design) and
CAM’ (Computer Aided Manufacture). Be ready for a test in you next lesson.

Homework 17: Making Task— Recycle Packaging

Make a prototype ‘Storage case’ (pen holder, stationary organiser) using packaging that
can be recycled such as milk bottle, toilet roll, cereal box etc. Do some research, sketch a
design, make your model and take a photo (and bring in the photo to evidence what you
have made).

Homework 18: 3D Sketching

Using the sheet provided, practice drawing the example shapes using orthographic
projection. Complete the exercises on the sheet.

Due Date

w/c

Due Date

w/c

Due Date

w/c

Due Date

w/c

Due Date
w/c
Due Date

w/c

Due Date

w/c

Due Date

w/c

Due Date

w/c



Resistant Materials Homework Checklist

Once finished, tick off the homework you have completed. Remember to keep your work
safely stored in your class folder

Homework 1: Health and Safety investigation

Homework 2: Designers Research

Homework 3: Types of Plastics

Homework 4: Design Movement Research

Homework 5: The history of CLOCKS

Homework 6: Manufacturing Process-How is a fizzy drink plastic bottle and cap made?
Homework 7: *Made in Britain: Henry Hoover’

Homework 8: Industrial processes

Homework 9: Design task

Homework 10: Product analysis

Homework 11: Life Cycle Assessment-Reading and test
Homework 12: Sourcing Plastics- Reading and test
Homework 13: Specialist Techniques and Processes
Homework 14: Flowchart— Use of a scroll saw

Homework 15: Key terms in the workshop

Homework 16: Production Systems— Reading and test
Homework 17: Making Task— Recycle packaging

Homework 18: 3D Sketching
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Health and Safety

Homework 1

Health and Safety Investigation

Name:

1. Circle which job profile you will choose:

Sophie: Tailor | Archer: Builder

Joe: Carpenter

3.Draw safety signs which you would display in the workplace of the job profile chosen and discuss why.

2. On the body template below state which (PPE) personal pro-
tective equipment needed for the job profile chosen.

4. Complete a Risk Assessment for your chosen job profile

Hazard

Risk

People at risk

Control Measure
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Health and Safety

Homework 1

MOﬁ_._mm" Hours 40 per

Tailor Salary £26.000

Job Profile:

Tailors create custom-made (bespoke) suits, jackets
and coats for men and women. They may make the
whole garment, or work in a team where each
member has a specialism. If you're interested in
textiles and fashion, and can get on well with
people, this job could be ideal for you.

Responsibilities:

° Taking customers' measurements, discussing styles
and fabric

° Working out how much the clothing will cost and
how long it will take

. Creating a design by hand or using computer
software

. Fitting the garment to the customer and marking
final adjustments

Archer: Hours 35-40 per

Builder Salary £30,000+

Job Profile:

The main duties of a builder include building residential,
commercial and industrial constructions and carry out
road works - in stone, brick, reinforced concrete,

including pre-cast and prefabricated structures. Laying
piping and ducting. Soundproofing and insulation work.

Responsibilities:
. Prepping and cleaning the construction areas

(] Delivering and distributing supplies (expect some heavy
lifting)

. Assisting workers with equipment
(] Assembling and disassembling scaffolding

[ Learning new skills from experienced builders

Joe: Hours 35-40 per

Carpenter Salary £30,000+

Job Profile:

Carpenters are skilled artisans who construct, erect,
install and renovate structures made of wood and other
materials, ranging from kitchen cabinets to building
frameworks. They work in various areas of construction.

Responsibilities:
(] Cutting and shaping timber for floorboards, doors,
skirting boards and window frames

(] Making and fitting wooden structures like staircases,
door frames, roof timbers and partition walls

(] Making and assembling fitted and free-standing
furniture

(] Installing kitchens, cupboards and shelving, making and
fitting interiors




Homework 7: Made in Britain: Henry Hoover

Made in Britain: Henry Hoover Series 1 Episode 7

o=
“MADE
BRITAIN

Y

y,l

\

Explain how from the mass produced to the hand crafted, we can take a look a be-
hind the scenes look at how Britain's most iconic brands are made. Discover and
understand how the famous Henry vacuum cleaner is made - his friendly face can
be found in millions of homes, hotels and offices around the world.

Use links below to access the episode:

https.//www.itv.com/watch/made-in-britain/2a5692/2a5692a0007

https.//www.youtube.com/watch?v=I3_x8Gw_BDE



Homework 7: Made in Britain: Henry Hoover

Made in Britain: Henry Hoover Series 1 Episode 7

‘
\
.
Answer these questions:

Where are ‘Henry Hoovers’ made?

What type of plastic do they use to make the hoover?

What is injection moulding?

Which is the most complicated part to make?

How is the smiley face made?

What are the names of the other hoovers you can get in the series?

What are the different tools you can in the 5 piece accessory kit for the hoover?

What automation is used to assemble the hoover?

How are the hoovers tested ready for use?

How many hoovers do they make in a day?




Homework 10: Product Analysis

We use ACCESS FM to help us write a specification - a list of requirements for ACCESS FM - Helpsheet
a design - and to help us analyse and describe an already existing product.

° Aesthetics means what does the product look like?
What is the: Colour2 Shape? Texture? Pattern? Appearance? Feel?
st Aesthetics  |@)| Vuiks

Cost means how much does the product cost to buy?

How much does it: Cost to buy2 Cost to make?
Is for os t How much do the different materials cost? Is it good value?

Customer means who will buy or use your product?
Who will buy your product? Who will use your product?

What is their: Age? Gender?

What are their: Likes? Dislikes2 Needs? Preferences?

sfor CUStOMer

Environment means will the product affect the environment?
Is the product: Recyclable? Reuseable2 Repairable? Sustainable?
Environmentally friendly? Bad for the environment?

6R’s of Design: Recycle / Reuse / Repair / Rethink / Reduce / Refuse

'y | | =B
=i

[ )
q¢?

sfor ENnVironment

Size means how big or small is the product?

What is the size of the product in millimeters (mm)2 Is this the same
size as similar products? Is it comfortable to use? Does it fit2
Would it be improved if it was bigger or smaller?

is for Size
is for SCIfe"Y
is for FUI‘IC'l'iOh

Safety means how safe is the product when it is used?
Will it be safe for the customer to use? Could they hurt themselves?
What's the correct and safest way to use the product? What are the risks?

Function means how does the product work?
What is the products job and role2 What is it needed for2 How well
does it work? How could it be improved? Why is it used this way?

& B> 1>

° Material means what is the product made out of?
What materials is the product made from? Why were these materials
is For Ma te rl a I used? Would a different material be better? How was the product

made? What manufacturing techniques were used?

S ||| m|o (o>




Homework 11: Life cycle Assessment-Reading and Test

SUSTAINABILITY

Sustainability looks to protect and maintain the needs of the present without
compromising the ability of future generations to meet their needs.

Designers now have a better understanding of which materials are sustainable, which are not, and the
effect that overharvesting and overconsumption has on the planet.

Finite resources are in limited supply and are being Non-finite resources are in abundant

used more quickly than can be replaced. Use of finite supply and are unlikely ever to be
resources should be avoided where possible or used exhausted. They can be grown or
only in small amounts for essential reasons where an replaced at the rate that they are being
alternative cannot be used. Fossil fuels, some minerals used. Examples include solar and wind
and metal ores are examples of finite resources. energy, timbers and cotton.

1. Extraction and processing: 2. Manufacturing

Life Cycle Assessment The amount of energy used to and production:
The energy required
to manipulate the
raw and refined
materials into a
product ready

for sale.

: E extract raw material from the
Conducting a Life Cycle earth, or to produce it through
Assessment (LCA) is a way farming or other methods, and

for companies to assess the process it ready for manufacturing. |
environmental impact of a ‘
product during the different
stages of a product’s life.

Life Cycle
Assessment
(LCA)

5. End of life
N

4 3. Distribution:
The packaging
and transportation
of the product to
the end user.

Waste disposal

Careful planning of waste disposal has many
positive effects, particularly in large scale
manufacturing plants. Waste materials can be
reused internally for alternative parts and products.
Some of the cost of materials is recouped through
the sale of recyclable waste. The energy used to
heat and power a business may also be generated
from waste material such as biomass.



Homework 12: Sourcing Plastics- Reading and Test

SOURCES AND ORIGINS

Man-made polymers are referred to as plastics. Plastics are derived from
coal, gas, cellulose and commonly crude oil. Crude oil needs to be processed
before use.

Refining crude oil

The process of fractional Cool (25°C)
distillation separates
crude oil into useful
hydrocarbon products.
The different components Fuoifclp el
that are separated out are Naptha e A
known as fractions. The | manufacture

fractions m;lude petrol, P—
kerosene, diesel and Aircraft fuel
bitumen.

\ Refinery gases

Small molecules:
Low boiling point
Very volatile
Flow easily

Petrol

Diesel Fuel for cars,

Before the fractions can buses and lorries
be used, they need to
be broken down by the Heated

7 crude oil
process of cracking.

Fuel oil

power stations

[ ]
°
[
[
@
®
&
: @
Fuel for ships or v

Large molecules:

Cracking breakstarge ™ = @ ... Higre:so\i/l‘i)r:gti;l);)int
hydrocarbons into Do not flow easily
individual hydrocarbons Ciz atighite sasly
called monomers.

Residue Bitumen for

roads and roofs

Polymerisation

The individual monomers are joined

to form a longer polymer chain. ‘Poly’
means ‘'many’. For example, a long chain
of ethylene forms polyethylene which is
used to make carrier bags, toys

and bottles.




Homework 12: Sourcing Plastics- Reading and Test

STOCK FORMS, TYPES AND SIZES

Plastics are produced in a range of stock forms, to meet the many uses
for manufacturing such as blow moulding, injection moulding and
line bending.

]
Film Granules / pellets
Used for packaging, bags, labels and sheeting. Used for extrusion and injection moulding.

Foam Rods / tubes
Flexible or rigid. Used for thermal insulation Used in electrical, plumbing, garden, military
and packaging. and medical applications. Can be bent to shape.

£
1
£
Powder Sheet
Mixes well with additives and dyes. Also used in Durable and lightweight. Used for protective
resin glues, spray coating and 3D printing. surfaces, roofing and signage. Can be cut to

size, bent, curved or vacuum formed.

Standard dimensions

Dimensions are given in mm.

Standard dimensions for sheet are given as length X width X
thickness.

Rod - diameter X length. Tube - diameter X length plus the
thickness of the wall or the gauge.

Granules and powders are measured by weight in mg.



Homework 13: Specialist Techniques and Processes

SPECIALIST TECHNIQUES AND PROCESSES

Vacuum forming

i - This technique is used to
[ ANAAN _ Wrssss VAN shape plastic. It works by
heating a sheet of plastic,
which is then pulled by the
vacuum to form around
Plastic sheet is placed above The electric heater is turned The air is vacuumed out the Shap.e or mould. Once
the mould and clamped securely on to warm the plastic sheet below the plastic and mould the plaStIC has cooled and
which becomes flexible . >
set hard it can be removed
from the moulding tool.

3D printing

The 3D printing process builds a three-dimensional
object formed from reels of thermoplastic. 3D
printers use CAD files which are converted into a
series of co-ordinates called G-code that the printer
will follow to build up the object in layers.

Itis also known as additive manufacturing, as the
material is added in layers.

Drape forming

Plastic sheet is heated to a softened state, where
it can be formed over a mould. It takes on the
shape of the mould without stretching the plastic
and retaining the dimensional thickness. It is a
slow tool process without the need for a vacuum,
so is low cost, but it does take time. It is typically
used for components with a gentle curve such as
motorcycle windscreens and bath panels.

Injection moulding Welding
Products such as bottle caps, toys and Plastics can be joined by welding. Heat
automotive parts are produced with injection softens the polymers and they can be joined
moulding. Molten material is injected into with a plastic filler material in the form of a
a mould. Once the plastic has cooled and long thin cable.
set hard, the mould is opened to release the The heat source comes from hot gas welding
el guns which produces a thin jet of hot air
Injection moulding can handle complex parts to soften the polymers Other technigues
and shapes to produce consistent products in include laser and friction welding
Gt STl Solvent plastic welding can also be used to
The process can be automated for a high partially dissolve the plastics, so that they can
output rate which helps with cost efficiencies. bond together.

Ha!er unit Mould Blow mouldil'lg
= A tube of softened plastic, known as a parison is fed into a hollow mould. The parison is pinched at
Archimedes ) the bottom so it can be filled with warm air and inflates to fill the mould, taking on the shape.
e This method is used for plastic bottles and containers.

Heat
Molten plastic 8

1 Solidified
product

|

W 4! Heated plastic is Mould closes Compressed Parison fills Mould Finished

extruded into a to grip air inflates the mould opens product is
hollow tube (parison) parison the parison and cools trimmed




Homework 13: Specialist Techniques and Processes

Use the informative sheet on ‘Specialist Techniques and Processes’ to complete the table below

Process Sketch/Drawing Description

Vacuum Forming

3D Printing

Drape Forming

Injection Moulding

Welding

Blow Moulding




Homework 14: Flowchart— Use of a Scroll Saw

Scroll Saw
Operation and Safety
N
Saw blade » —
T _______ " & 3
adjustment ! L <
w \ — S_ B
[ R . ?/ \ b N
— 0
Arm ZF = S____/Stop
Speed Buttons
Adjustableg (\ L% . <
and g Tablea____
Sy adjustment
How much space should
be left around a person | f The teeth on the Scroll Saw
using the Scroll Saw? Hold WorKT___ __ blade should point
against the table dwnrands
0.5M 1M 1.5M
True H False

Guard Angle Saw Blade Firmly Start Guide Reciprocating Tension




Homework 15: Key terms in the Workshop

Design

Resistant Materials

Sustainability

Iterative Design

Polymer

Batch Production

CAD (Computer Aided Design)

Tenon Saw

Design Fixation

Aesthetics

Life Cycle Assessment

Crating

Orthographic Projection

Deciduous Trees

Design Client

Injection Moulding

Quality Control
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Product

Homework 16

e a really important part of designing products and manufacturing them. They're used in

-hDD stands for computer aided design.
2) Itinvolves designing products on a computer, rather than using a pencil and paper.

3) CAD software packages allow you to make 2D or 3D designs. Examples of CAD software
include Vectorworks®, SolidWorks®, TechSoft 2D Design® and ArtCAM®.

4) CAD helps designers model and change their designs quickly. It's easy to experiment with
alternative colours and forms and you can often spot problems before making anything.

5) In 3D programs, you can view the product from all angles.

1) CAM stands for computer aided manufacture.
2) It’s the process of manufacturing products with the help of computers.

3) CAD software works out the coordinates of each point on the drawing. These are z
om:mo_.x z coordinates — x is the left/right position, y is forwards/backwards Y
and z is up/down. The point where x, y and z meet is (0,0,0) — the datum. j <

4) CAM machines are computer numerically controlled (CNC) — they can follow &

the x,y,z coordinates and move the tools to cut out or build up your design.

5) There are a variety of different CAM machines available. They involve
the subtraction (also called wastage) or addition of material.

6) Subtraction is where material is removed from a solid block to form an object.

< datum

For example, some milling machines are CAM machines. They remove
material from a larger piece of material to shape and create a product.

The machine follows coordinates from the CAD software
and cuts material away to create the product.

7) Addition is where material is added to build up an object.

3D printing is increasingly

popular in industry and this
looks set to continue into the
future — it allows production

For example, 3D printers are CAM machines.
They add material (e.g. polymer) to build up
an object and create a product.

i
Layers of material are built < > |
up to create the shape of the >
product using coordinates |
from the CAD software.
custom items using 3D printers.

8) Other examples of CAM machines are CNC routers and laser cutters (see next page).

of items closer to end users.

It's also become increasingly
popular with DIYers and small

producers making their own

es from food packaging to component manufacture. Now to explain what they are..

Production Systems — CAD/CAM

1) There are CAM machines out there for all kinds of jobs — fear not...
2) Some CAM machines are 2-axis — they only use x and y coordinates so can only cut out 2D shapes.
3) Others are 3-axis machines — these use x, y, and z coordinates so they can cut out 3D shapes.

CNC routers are able to cut out either 2D or 3D shapes from a block of material using
different sized cutting tools — they're either 2-axis or 3-axis machines. They can also
be used to engrave things. CNC routers can be used on plastics, wood and metals. .

Laser cutters are used to cut things — they can be used on plastic, wood, cardboard,
fabrics and some metals. Laser cutters on high power settings cut right through the
material. On lower power settings they can be used for engraving. Laser cutters can
only cut through sheet materials — they’re 2 axis machines so they can’t cut out 3D
objects. Die cutters (see p.67) are also used to cut out shapes from sheet materials.

3D printers can be used for rapid prototyping — they convert your There's
design from an image on screen into a 3D model. They can be used to more about

print with several different materials including plastic and wax (see p.87).
It’s also increasingly being used to manufacture final products.

prototyping on
p147-148.

1) Nowadays it's easy to communicate with people all over the world via phones and the internet — as a
result businesses can operate across the world. It’s also easy to transport goods around the globe.

2) These factors combined with the development of CAD/CAM has affected manufacturing in two main ways:

Savings on shipping costs

Designs for products (e.g. cars) can
be sent electronically..

Savings on labour costs

Some companies design their products in one country..
/

..have them manufactured
.to be manufactured at a factory in it e o

on the other side of the world, g ke : :
4 = " is cheaper)...
near where they'll be sold. \ P

..and then ship them back
This means companies to wherever they'll be sold.
can save on the costs
of shipping the
finished products.

3) CAD/CAM can offer lots of benefits to companies — these include the benefits of automation covered
on page 2. However, there are drawbacks too which include the fact that computers can be affected by
viruses, software problems and file corruption, which could potentially slow down production.

Remember, CAM machines make the designs that are drawn in CAD...
CAD and CAM are all the rage in designing products these days. 3D printers have been around a while but
have become more widely available recently. The thought of 3D printing a custom dog bow! on your kitchen
table or in your technology lab would've sounded like witchcraft not so many years ago but now it’s possible.




Homework 18: 3D Sketching

EXERCISES. Study the two drawings and complete the table by matching the numbered surfaces of the orthogonal drawing with the
lettered surfaces of the isomeiric drawing.

1 2
TOPFP VIEW
5
3 4 é 7
A B C D E F G
FRONT VIEW SIDE VIEW

Use the space below to draw one of the shape examples using orthographic projection:




Notes



