AQ/\EJ Introduction

AUA A Level
Design and Technology

NEA (Non Exam Assessment)

The NEA is your Design and Technology A Level Coursework. You will
have to complete a Design Portfolio in PowerPoint (approximately 45
slides) and manufacture a Practical Prototype of your final design. This
work accounts for 50% of your grade in this subject.

Every piece of work will count towards your final grade, so make them
GOOD QUALITY and DETAILED!




SHE WHO PLANTS
A GARDEN PLANTS

antext k‘ ig and Make
Project:

You will have to come up with your own context and Design Brief
for your project.
Design and make a SMALL product — something you will be able
to make in the school workshop or at home if required.

The product you design will need to solve a real-life problem and

designed to be used by someone you know.
You WILL have to find a customer or client who can give you
feedback and advice on your design ideas.
You will need to show the product being tested in its
environment and by your client / user.

M To properly test the produc
created an extreme environ
from my research which cor
of mud, loose grass cutting:
bark. | then rolled a trolley ¢
for 5 minutes with my prodi
attached. You can see the re




NEA (coursework) Marks

Three AO split into 5 sections as follows:

The NEA (DT Coursework)
is marked out of 100
marks.

It is made up of 5 sections.

Research into the problem,
task and user needs / wants.

Writing a detailed Brief and
Specification.

Sketching 8 — 10 design ideas.

Developing, testing and
modelling your designs.

AO1 (30 marks) Identifying and investigating |20
design possibiliies

Identify, investigate & outline

design possibilities Producing a design briefand | 10
specification

ADZ (30 marks) Development of design 25
proposal(s)

Design & make prototypes

that are fit for purpose Development of design 25
prototype(s)

A03 (20 marks) Analysing and evaluating 20

Analyse & evaluate

Manufacturing a practical
prototype of your design.

/L INNON

Analysis and evaluation
throughout your project.




Where to start: Section A: |dentifying and investigating design possibilities (20 marks)

4.5.1 Section A: Identify and investigate design possibilities

Central to the success of the NEA is the selection, by the student, of a context that will provide
them with the opportunity to challenge themselves as a designer. Care should be taken, and
guidance sought, to ensure that the context chosen offers the student the scope and complexity for
a piece of work that is worthy of consideration for the award of an A-level.

Having chosen their context and potential user(s) they then need to plan and carry out an
extensive investigation into all aspects of the context in order that they might operate from a
position of knowledge when making subsequent decisions.

The student will be expected to employ a variety of both primary and secondary methods of
investigation. These might include visits organised by themselves or others, surveys and
questionnaires could be used to inform. Useful and relevant material can be gained from others via
the internet, books, magazines or interviews. Students should also be encouraged to undertake,

where relevant, practical experimentation and disassembly as methods for further understanding
and exploring the context and its related issues.

At this stage it is expected that the student will begin to explore their thinking on possible solutions
by producing concept ideas that take into account the information collected. At this stage of the 16-20
process these first concept ideas will merely demonstrate the student's initial thinking and should

Key Points:

* Project based on a REAL LIFE problem.

* Identify a customer / client.

* Identify needs and wants from product.
* Primary and Secondary Research.

* Practical investigations.

* Initial concept sketches.

Excellent rationale provided for the context selected, with
continuous reference throughout the project to the end user and the
constraints that need to be considered in formulating a final
solution.

Student employs a comprehensive range of strategies and
techniques, including both primary and secondary methods of
investigation, practical experimentation and disassembly, to
thoroughly explore design opportunities. All sources have been fully
referenced.

First concepts are both fully relevant to the context and feasible for
further development and are clearly communicated through a fully
appropriate variety of methods and techniques.

All investigations relate directly to the design context, issues are
identified and fully addressed and the student demonstrates a
detailed and perceptive understanding of the information gathered.




Where to start: Section A: |dentifying and investigating design possibilities (20 marks)

Pieces of work to evidence:

* |dentify problems and needs around your challenge /
brief.

* Look at all issues around the problem you are hoping to
solve.

* Customer / Client interview / needs / wants.

* Initial solution ideas to help solve some of the problems
you have identified.

e Existing Product analysis.

e Existing product disassembly.
* Range of Research pages relevant to the product you are
designing. Research things that will help you to find a

Key Points:
* Project based on a REAL LIFE problem.
* Identify a customer / client.

solution.  ldentify needs and wants from product.
* Firstinitial design idea sketches and card models. * Primary and Secondary Research.
* Analysis and feedback on your research and initial ideas * Practical investigations.

concepts. * Initial concept sketches.




Where to start: Section A: |dentifying and investigating design possibilities (20 marks)

1, Identifications of problems (1 page)

Research problems in everyday life around your chosen context. Summarise these issues. What did you find out? Is there a

problem you can solve? Is there an issue you can help?

Do you or someone you know want to bring more wildlife and nature into your / their garden? What could you design and
make to help with this? How would it help / benefit this issue you have identified? Do you or someone you know need

sustainable lighting in their garden?

Find out some facts about these issues and explain why and how you think your chosen product will help. How will this
product impact on society including; economic and social effects?

P Alterrative materals
Identification of problems [Fiwe reduce the demand for plastic, less plastic wasts wil be produced, Materials such as bambos, potata
— starch, mushreom mets and plant based piastics aravids matarisk with simiar propertios, howeusr have
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Piastic waste =0 has 3 negative impact on the glokal econoey, meee specfically n coastal regions. In
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millicn tons. of plastic waste ks pradied every year, and at|east £ millian tons of this ends up in the oceans. One Impacts af this directly {20-25%). However as mare and morne plastic waste tarmishes these coasts, less tourist are likely o visit and

affects the wellbeing af cegan Ve Plastic waste can be mistaken for facd by animats and therefore consumed. However as this plastic could the potential scontanlk Impacts of thi are catatropbic.
then cut internal organs of the animal, release chemicals which may harm the animal, or physically coke the animal 1o ceath. Az well as T ———
cavsing desth and injury, thés causes problems far the global fshing Incustry as mary of farmed fish have micro plastics within them, which

upan tonsumptian haue the potential to harm human health 2 well I ‘Jonod Wooden Kids Educational Tov'

Another Impact of plastic waste in the cceans s Upan the enviranmental ecosystems within it.. Plastcs contribute to the spread of harmful A beld calours, easily recognisable, able to see through the -
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Identification Of Problems — Substitution for Plastics

# Now in the world most products contain plastic in the as they are cheap and durable for the needs of a certain product but by using this material there
has been a massive toll where habitats and the environment is being destroyed

% Things like light weight and one-use items can be substituted in that has similar attributes and can be better in many different ways. By using a material
like Bamboo it can be used in the same way plastic is used In some products such as one time cutlery or a coffee cup, by using this product not only does
this benefit the environment but can encourage people to use them again or it might encourage people to actually care about the environment as they
will feel like they have contributed

“ Bamboo sustainable as it is a plant and even if it was dumped it breaks down naturally which is the biggest benefit to using bamboo, it is very durable and
is bamboo is found in places that qualify as tropical, sub-tropical, or temperate zones, these are places like Southeast Asia, South America, and the
Southeast portion of the United States, some species of bamboo have been known to grow well indoors in less temperate parts of the world also it is a

reliable source as it can grow really quickly o :
OLA Bambd

OLA Bamboo
«“* This is a company which specialises in reducing the plastic usage and waste by making as many product out of bamboo that used to be plastic products
“ They have many different products such as: e
% Reusable utensils o 5 " |
% Straws — - r~ ) 1 ¥
% Toothbrushes 2 ~
« Eco-friendly dental floss e .“; ' —~ ’ | ILRLEL |'Q
% Toothbrush travel case 75 ; ld: ‘
«+ Toothbrush holders i A
“* Bamboo makeup remover pads i i1 4
~ ) \ |
' o
4




Where to start: Section A: |dentifying and investigating design possibilities (20 marks

2, Project Ideas (1 page) : Understanding the Context
Create a Mind Map of as many project ideas around the context.
Think of real-life problems around the context. What types of products could you design and make to solve these issues?

Something for the garden - Bird Feeders, Bird House, Garden tool, Bug hotel, Planter, Garden solar light, Outdoor child's toy.

A Sustainable product — Upcycling, Sustainable materials.

Something to help people with disabilities.
Something to keep people fit and active.
Reduce plastic pollution?

bindegradable, which makes it the
perfect plastic alternative far your
toothbrush.

Bambioo can be finished to a
smaath texture so is safe to use
orally, these can also be
personsfised with laser cutting.

‘Sweetfosm’ material

4 These shoss use soles made from $
Permanent, multi- /" sugar-cane instead of il-based )
use praducts can / plactics, These shoes are ‘carbon (
teplace dispodable / negative’ so absarh carbon from
alternatives /

T / the environment.

) Easy to harvest, bambaa is alsa
A\

B .
Pineapple leaves, banana tree trunks and sugar cane bark don't
have much value as foad. and are therefore usually discarded.
Designers at ‘Agralogp sre using these material for clothing,
These garments have typical qualities of narmal clothes, with less
use of ail-based palymers.

Plastic water bottes cause great o | "/
harm ta the enviranment and slso Initial project ideas
have negative health implications.
Metal water bottles can be
Gesigned with different themes,

and are mare durable than plastic

L

" This calendar is made by ‘conscious craft and is made of
sustainably sourced timber, which educates the younger
generation abaut using environmentally friendly materials

.

y Lyric T6

changes the
- energy consumption in 3 house. It is connectad to the internet and

Packaging of praducts is often
made an single-use plastics.
. .+ ** These mesh bags can be
s washed, reused and are more 2
> durable than single-use plastics i

can recognisz when people are far away from the house, and |
decreases energy used in heating and electricity accordingly

Initial Design Brief and Spzcification
| wil cesign and manufacture a procuct which Is made of sustalnably scurced materfals, that can be recycled. It will
help towards a sustainable enviranment by educating people about their impact cn the emircament, and by
replacing cispasable peoducts. 1t wilf be made of wood, with little achesives to reduce plastic waste, and | will make
this with laser cutting, hand tols and machines. My praduct will be designed for incoar use be children, as well as
family members.

It must be aesthetically pleasing; it must be portable, anc It must be ergonamically designed and easy to Interact
with. %t must be awailable at an afforcable price 5o that it & accessible to as many peaple as possible. It must educate
people about waste management and the environment

Situstion
Lotz of paper and plastic waste & created fram single use procucts such 2 paper calencars and single- use plastic
bags, | wil create a product that is manufactured with minimal waste and made from recydable materfals ta combat
this.

Bamboo children educational to)
These are children toys which help
educate and interest the children,
most toys are made from plastic
because it is cheaper, but with
bamboo, it keeps its brilliant
aesthetics and keep it safe for the
environment.

Bamboo cup
These cups are used for hot and cold
drinks and normally these sort of
cups are made from carboard and
then thrown into the bins, but with
the use of bamboo these can be

reused numerous times,

Project Ideas

Bamboo basket / open box

Bamboo kitchen utensils

This could be used for many
things such as a rubbish box,
clothing box, storing box and
more, as its bamboo it is
both sustainable and strong.

> - Ideas

Bamboo instruments
These instruments are made
from bamboo, which keeps it

cheap, durable and
sustainable. This important as
the customer want a long-
lasting product,

made from bamboo which

is used 1o make/cook food,
asitis bamboo it is both
strong and sustainable.

Bamboo chairs
This chair is made from bamboo
which makes it strong and durable
with good aesthetics which is
important because customers want
a product which is strong and
visibly pleasant.

This is a product which is l: ;} fll ” lI

1

I

[

Solar light lamp
This is a solar lamp which will light
up a room with the use of non-
harmful solar power. This is very
efficient, but it uses plastic which
is non-sustainable and not as
durable as perhaps desired.

=

-
Solar garden lamps
This is a solar lamp that is used in the
garden to light areas up with the use of
non-harmful solar power. However it is
made from plastic, so it is not
sustainable but uses good energy.




Where to start: Section A: |dentifying and investigating design possibilities (20 marks

3, Customer/ client needs and wants board (1 page) — inclusive design — (consider feedback throughout project)

You will need to identify a customer or client for your project — Someone you will design this product for. (It can be ANYONE).
What do they want from the product? What should it do? Where will it be used? What features should it have?
Create a questionnaire or interview questions to find out what they would want — needs/ wants/ ideas/ suggestions etc./ how
it would improve a real-life problem/ economic/ social.
Show the results / what they told you. Include quotes.
Where and who will use the product?
You WILL get feedback from your customer on your designs at various stages in the project.

2

Client interview Location visit . .
School has 4 Boarding houses Target Market and Client Profile

lead
House |@:Whatwould be your budget/price range for the lamps?

A: Itwould be between 525 - $30 for about 70 lamps seeing one of which is i House that has around 70 students_ e research o 5 requiements of my Gaget markel 2= 1 vl lay 2 Sporat 0B B
as I'm buying in batch for the Boarding House. But if they In the rooms there’s a beside table and small study desk | design of my product.

were for the communal area I'd pay around $50 - $60 but neither are provided with lighting. Also they all share
because I'd be buying less, maybe 3 or 4. a communal area that does not have ap, wpnate

Q: Any design movements you would like to be incorporated lighting
in the product? This is an example of a bedside table that is located next to each bed.

A: | personally enjoy the style of Art Deco or semi Art Deco. Students can bring in their own lights but nothing is provided. There isn't
| like minimal design that is not overly complicated but looks much space on it meaning the lamp needs to take up as less space as Faméy: Husband, Robert, 3 chddren(19,17, 15)
attractive and does its job. possible 5o other objects can be placed there aswell. S | e —

Q: Any specific type of materials would you like the lamp to Students also have their own study desk in their rooms with no provided Hobbles: Gardening, country walks, has lots of saimais
have? light. This table is also quite small and needs as much possible room for 2

A: | prefer the use of wood as it can be attractive when books and work. A lamp that is able to direct its light would be useful for
lacquered or oiled and | don't mind steel or iron. Wood works when studying. _—

well because it fits in with the existing furniture in the This s the common room used by all the
Boarding house. students to relax before bed or sometimes
Q: Is there any other functions you'd like the lamp to have? house meetings. There aren't any appropriate
A: If it was a bedside lamp a lamp that had several uses, like a book stand, would be ambient lighting in this area, just bright 1
very useful as the space is quite small. Even for a desk having more uses for a lamps hospitakike overhead lights. Theré is enough

M
of|

[ 14y Target Market

My target market is for adults! families, who need products that provide both practicality and look
| attractive. The age bracketis around 30-50, 35 | fesi that this generation appreciate older movements
| such 2 Ats and Crafs, which | prefr. | am not aiming my productatchidren. however he poduct

nesds to be able to be in a young child home.

Name: Acgels I

e

i Client Profile Questions and Answers.

s

10 last for some tme:

be sble to withstand family life, but slso hes

o be noticeable (from the style con

long hour

stfitin ber be

% reiaxing ang comfortable, an ¢

€000 quaiity

;n pink and light green

= the ts movement, or 4o you prefe

| 1 ik the ants and crafts movement. and genarally p
modem ones fike Memphis

footprint would be very useful ‘ space for a standing floor lamp to create anice
Q: Is there any specific colours or themes you like to be involved in the lamp? atmosphere.
. h iyt poinss
J:e:an house colours are gold/yellow and black which would be nice ifinvolvedinthe 0 e 4o Boarding House, we took e v iy m -Gty e " e e S S ks ol
measurements of various areasftables. We measured the o s A SRR S s B M i | - Unique pros
Q: Are there any specific safely features you need/want for the lamp? width of the headboard, 4cm, 5o if you were to designed a 2 . uct needsto be able to be used for many [ e s
A: Not being able to touch the bulb (if it emits heat) or the electrics and it needs tonot *clip on’ light, you would have the dimensions. We also owever it needsto look g0od, as s main Abeglestomn
be able to break easily if were 1o be knocked or dropped. measured the bedside table and study desk which were I £ LESV5.10 years, 5 fang astng. ot o necessarly a producthat  passe through penerasons
46x46cm and 50x100cm. * OB TR s Ay s | - Eclectic designs
Mrr-ealsu spoke about how in a bedside lamp the ability to direct where the = B ity i e g
ligl going for just one bed because there are several people in a room SUMMARY: From the location visit and interview, I've found out that space is Summary
who don't want to be disturbed at night. an important issue in the Boarding House meaning that a task light will need ® e w‘.:';ﬁ“rfww;m g e g oo v reprior
He mentioned about the shared communal area that doesn't have lighting that to have a small footprint. Ambient lights however have more freedom and X profie aiso asks for a unique product wih eclectic designs, and aithough this n' necessany required
" " N - - c " by my target market, | feei that the wil make my product stand out. | want my product 1o be both
suits the room as it's just bright, harsh lights. Soft, warm light would be best space for their design but need a soft glow. | now also know how much the attractive and useful. as my ta etis for people who y lives. The product
because it is where the students go before sleep client will pay and what he is looking for in an lamp for the Boarding house B T o a0 e Dopah B Wamﬁﬁmﬁﬁﬁ-ﬁiﬂg:ﬁmmmn




Where to start: Section A: |dentifying and investigating design possibilities (20 marks

4, Existing Product Analysis (1 page)
Research existing similar products (2 or 3) to the one you are going to design and make. These could give you some inspiration for your

own design.

Find images / take photos of the products.

Analyse the products in detail using ACCESS FM. Write about the features, materials, cost, safety, ergonomics, inclusive design,
sustainability / environmental impact, size etc...

What do you like / don’t like about each existing product? What things could you include in your own design?

Little sun original

Existing product analysis

SM100

ACCESSFM

background examples

price for a po:

appealing shape, as it is a sun

audience as children, teenager and
ENErgy-poverty countries

ich could have been a d

C heir targeted
young adults possible to shov

ho they are benefiting in

This product is safe to the
user, the environment and the manufactures, it has no sharp edges which wont cause harm to
the users, it uses renewable energy meaning it is beneficial to the environment and it is made

through machinery cause less harm to manufacturers. This is a lamp which will emit a light
source, it can be turned on by the press of a button, which is visible and easily reachable. This
product is manufactured from recyclable ABS which means this plastic can be recycled, normal
ABS is known for being rather expensive but with recycled ABS it is rather cheap for
manufacturers.

! Overall, | like both preducts for the design and the functionality
| effectiveness, but | prefer the SM100 because | believe that it has a better
design which allows it to have a better appearance. Also the ability to reduce
the size by rotating the light allows it to have mare portability. In addition,
LI the stand comes with the product which allows it to stand by itself, unlike
the little sun original it must be hung on something such as a wall or a neck.
Plus, with the streamline design of the stand give it a better appearance and
makes it look smaller, in conclusion | prefer the SM100.

Bright LED
Portable

Luminous colours § Infinite energy source

Visible and reachable switch

This lamp is the 5M100 and is sold by solar aid but created by Yingli Mamene Solar, who are a
company offering solar lights for people. The first impression of this for the
appearanci t

appearance with a easy w

which is 1 for a solar la WS NUMETOUS AU

5 S
ther plain streamline design, this product seems to be targeted towards adults
can be followed by the affordable price of the product. The environment for this is inside
because it has a small light which will light an area, also there is a small lightweight stand which

would not stand in windy conditions,

This product is safe to the user, the environment and the manufacturer, all edges have been
round 5o no harm can be inflicted to users, it uses renewable energy which means it is
beneficial to the environment and it is easily made by machinery which allows the product to
be harmless to manufacturers. This is a lamp which will emit a light source, it can be turned
very easily as there is a visible button which can be pressed to turn on. The product is
manufactured from plastic and this means that it is relatively cheap which help for it to be
manufactured.

portable

right LED
No sharp edges
Infinite energy source
Visible and reachable switch

Luminous colours
Able to stand on its own

Existing Product Analysis

Looking at most new children toys | can observe that most
toys have these properties:

They have rounded off corners as they need to be there as
a safety feature instead of a design idea, this is because
the sharp corners can badly hurt young children as they
tend to be careless.

They also mostly have bold colours and bright colours, e.g.
red, blue, yellow, green, these are used to attract their
customers as these colours are atheistically pleasing for
that range off customers

Most of the time the game given is simple and easy to

understand which for children can be good as it is not to C?rtoon
difficult, this can in a way make it more enjoyable pictures to
On the game given the text written on the toy can be apPeal to
larger and colourful to make the text easier to read and children

sometimes can be easier to understand

A lot of the newer and cheaper toys are made of cheaper
grades of plastic, this can be bad in many ways as this
makes the toy weaker also making it more liable to break
as younger children are curious and might want to break
it, also this can be a con as if it does break the plastic can
break into little shards which can be fatal for a child. But
there are so advantages to plastics, they can be moulded
into a specific shape

Rounded off
edges for safety

L Bold colours
Variating colours

to help complete
the game

5

« Attract children
by bringing up

mood
* = .,’ ' _\ * Stand for
o easy use
-
o Large
l Text

Easy to understand
format/layout,
spread out




Where to start: Section A: |dentifying and investigating design possibilities (20 marks)

Resource Production

5, Economic, Social, Ethical and Environmental IMPACT of your product (1 page) acquisition

Tra f

Use a mind map or titled boxes for each of the key headings. Include images and bullet e
points. Show your understanding of how your product impacts on these. Your ideas for [ r

[ ,f\u

how you can minimise the impact. (&
\ )"

Environmental Impact - How does your chosen product impact on the environment
— Positive and negative. Look at some ideas of how you can minimise or improve
the impact on the environment. Look at similar existing products. How do they help
the environment? Look at - Materials used, amount of material, power source.

LIFE CYCLE
STAGES

Social benefits to the user — how can your product benefit your user. What should End-of-life
you consider in your design so that your product makes their lives easier or g S AL
happier? Research similar products and think of things that will benefit the user. e .

Economic Impact — What cost are involved in your product? How could you reduce 7Z3% SUSTAINABLE w,
these? How can you make your product more economically viable? Look at similar i@g/ DEVELOPMENT ‘m ALS
cheaper existing products for ideas. What is the cost of similar products? What is

your / customers budget for the product? .

Ethical — Health and safety, Peoples beliefs, Ease of use, Inclusive design,

Ergonomics. How will you consider these in your design? What is important? What e e B %".&'ﬁs
ideas do you have? Look at existing products — how do they address these issues?
i | &) = 59

Summarise what you have learnt. What will you take from this? What will Y Sz

e ot
N

you try to include in your own design? ©

1 PARTNERSHIPS

FORTHEGOALS @)

SUSTAINABLE
DEVELOPMENT
@ GOALS




Where to start: Section A: |dentifying and investigating design possibilities (20 marks)

6, Range of Investigation research relevant to your project
Begin to research things that will help you make design decisions in your project.

You will probably want to research things in greater detail during the development of
your project when you know a bit more about how the product will look, work and the
functions / features of your design.

At this early stage, you might want to research some of the following to help you create
your initial ideas:

* Existing products.

* User needs and wants.

* Technology or components you could use.
* Sizes and dimensions.

* Materials, finishes and methods for how you could make your product suitable /
function in its environment.

Primary Research is better than Secondary research!

Summarise what you have learnt. What will you take from this? What will
you try to include in your own design?
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panel for the museum of modern art low-cost
furniture design competition. They were
produced in 1948 by Charles and Ray Eames.
The brief of this competition stated that entries
should be “designed for flexibility and multiple
use” using “the best available technological
research in new materials and new

* manufacturing. The solution they produced was
a range of furniture based around fibreglass-
reinforced plastic seat wheels that could be
combined with different bases.

,*\

\\\

| was particularly interested in how they had
designed a variety of different bases with

d X 3 e\ > p different styles of legs. As well as the smooth
i \'* \\ 1 ergonomic seating which is very comfortable.
cal \‘\\\‘ \\\\La ad
This is a Model B32 dining chair designed by Marcel Breuer in 1928. It is a refinement
of some of Breuer’s previous chairs. He added a wooden frame to the seat and back
by doing this he removed the need for additional supports and created a lighter and
more elegant structure.

This chair has an interesting structure which are been careful thought out to ensure it
is stable. Typically chairs will have a solid back all the way from the back rest to the
floor, however this one does not. The support has gone form the back rest to under
the seat forward and then back along the ground making the chair aesthetically
different to most.
Like other designs produced y the Memphis collective,
AA 4| ) Yo

ﬂ" Bl George Sowdens’ Palace chair did not conform to the style

l at the time. It is quite typical of the Memphis movement

4 and this can be seeming from the lacquered wood, intense

colour combinations and standard shapes.

Personally, | think the chair has used some bold choice of
colours whilst still ensuring that it still aesthetically pleasing
' due to the vast amount of black. In my opinion this chair
“ could improve in terms of comfort for the user, but
obviously the whole of the Memphis movement was about
form over function.

\\“57 \\ ‘ The chairs on the left-hand side were the entry !
L'

Zig Zag chai was
designed by Geraint
Rietveld in 1932/33. He
= ’ challenged himself to
design a chair without 4
legs and he did this by
using a series of sheet
wooden planes. In the
time it was built it would
had been quite
revolutionary

manufacturing plastic furniture without injection moulding.

The Chubby chair was designed and made a lot more recently. It was produced in 2012 and is a result of digital
manufacturing. Every chubby chair that is made is produced from a continuous strand of plastic squeezed from a
nozzle which is attached to a robot arm. By combining different techniques, Dirk Vander Kooij designed an
automated and flexible low-resolution 3D-printing process. This process was the first commercial example of

One thing that | really like about this chair is that all the plastic used is created by grinding down and recycling
the interior components of discarded parts. This makes the chair more environmentally friendly than most even

thought it is made from plastic and it is inspiring to see that designers are making a step towards a more
sustainable future by recycling products which are made from non-revealed sources of energy

“Chair One” was designed by Konstantin Grcic in 2003 and it has been made
entirely of aluminium. It has a striking design geometric design and is suitable
for indoor as well as outdoor use, it is almost sculptural in its appearance. It is
available to be powder coated in a variety for colours.

| really like how this chair is stackable with chairs like itself and how the
geometric pattern ensures that less material is used then in a typical chair
due to all its “gaps”

Another chair which has been made from
renewable sources is the “Wishbone Chair” which
was made from wood and paper cord. When Hans
J Wagner designed this chair his main challenge
was to combine the back and arm rest so that the
steam bent top could be given stability and be
comfortable. The chair has over 100 steps required
to manufacture it and it is because of the time
taken for manufacture that the chair costs up to
£150. Over time this chair as gained recognition as
the ideal chair, capturing the essence of modern
Danish design. | found it quite surprising that the

‘ chair required so many steps in its manufacturing
process and it reminded me that my chair doesn’t
need to just be constructed using only a few
methods of manufacture.

74T

The sculptural form of the wiggle
chair makes it stand out even
though it is quite simple in its
appearance. The structure has
been made entirely from
corrugated cardboard and the
edges form hardboard. My
favourite thing about this chair is
how simple the design is yet it is
still such a stand-alone piece
because of the unique materials
used

and process.

My trip to the design museum was very interesting
and it gave me inspiration for my own chair designs. |
found it particularly useful to learn about the
manufacturing methods they used as well as the main
challenges that the designers faced during the design




Skandi is easy to assemble without any tools and comes flat-packed in a recycled box, which is

E X i St i n g P ro d u Ct S 2 -_ F | a t p a C k convenient for storage when the chair is not in use. All parts slot together with the help of a

metal connecting rod. Made of birch plywood with melamine, it’s created by Finnish designer

Aesthetics- It is a sleek white finish which looks quite sophisticated and modern

Customer- | could not find a specified target market which

by Bihnish Cost- This chair costs between $200-S233 (this is roughly £150-£176) This is not too expensive compared to the majority of chairs which are flatpack on the
designer current market

Topi Environmental/Sustainability- The chair has been made using birch plywood and melamine. Plywood is one of the most environmentally friendly materials as
/ it a natural material made from a renewable source. The packaging has been made from cardboard which means it can be recycled when it is no longer
needed. The only part that has not been made from cardboard is a metal connecting rod which can be easily separated from the rest of the chair at the end of
its life cycle meaning it would be quite simple to be able to recycle it as well.

Materials/Manufacture- As previously mentioned the chair has been made from birch plywood and melamine. Birch plywood is very strong, it is stronger than
steel in static bending strength. Plywood also has very high impact resistant properties which is very useful with being used for a chair design as it will
encounter impacts a lot (e.g. From people sitting on it) All of the individual parts slot together with the help of a metal connecting rod

Safety- It looks like the chair has very straight edges which could possibly be a hazard for paper cuts or a similar minor injury. The metal rod will be very
beneficial for safety purposes as it makes it more structurally sound.

Function- The chair has a box which it comes in, this makes it not only portable but also means it can be stored easily and whilst being stored it won’t be harmed in any way. The box which it is stored in is 100%
cardboard which is good for environmental purposes but could be an issue as it would not withstand any liquid being spilt on it. Which brings up the question of if it would be good as a box which is meant to
protect the chair when not in use. It could had been a better idea to have made the box out of a waterproof more impact resistance material so that the chair could be stored away properly, and the user not have
to worry about the chair being damaged as the box would definitely protect it.

Makinen for

Desile Folding
Cha.lr !oy 5y ?’;i
Christian

Aesthetics- It is a nice natural wood colour with minimal extra finished such as varnish etc, this gives it a very natural appearance which is appealing to
a lot of people

Customer- The designer did not specify a specific target market for this chair however | can interpret from looking at what features were included in
the product who the target market is; people who need extra seating occasional and need to be able to store it in smaller spaces.

Cost- This chair costs $335 (which is roughly £250) Bamboo is typically a cheaper material to but

Environmental/Sustainability- Bamboo may look and feel like wood, but its not actually wood; it’s a woody grass. Much of its eco-friendliness comes
from the plants’ raid growth and the regenerative quality of the plants it is harvested from. Bamboo is a much more renewable source than hardwood
trees, bamboo takes as little as 3-5 years to fully grow whereas hardwood trees can take 20 years and more to grow to full height.
Materials/Manufacture- The chair is available in natural bamboo or recycled PET. The two different material options are so that the chair can be used
indoor or outdoors (the bamboo indoors and the PET outdoors) There are several advantages to using bamboo other types of hardwood. It is a very
strong material especially in terms of compressive strength. Bamboo can generate 35% more oxygen than an equivalent planting of trees. So bamboo is
not only a good choice because of the properties of bamboo but also because of its positive impact on the environment. This chair has been made from
a singular sheet of bamboo so there has been minimal waste when making this chair.

Size- When closed the chair is less than an inch thick (0.8inches) this is not big at all which is very useful as it means that the chair could be stored in a variety of different places when not in use.

Safety- Even though this is a folding chair it has been designed in a way so that the chair cannot start folding together whilst you are sat on it which is very important. All the sides and corners have been smoothed
over which is good as it means the user will not harm themselves on the chair.

Function- The chair has a hole at the top end so when it is folded it can be hung on a wall, this serves not just functional purposes, of making it more space efficient, but also aesthetic purposes as the chair could
be a unique topic of conversation when the owner of said chair has friends round.




Where to start: Section A: |dentifying and investigating design possibilities (20 marks)

7, Initial Design Ideas

Create a range of design ideas to show your customer and gather feedback on them.
6 — 8 Innovative and creative concepts that look at trying to solve the problem.
Sketch them neatly — This is A Level!

Add shading and colour so that the look as realistic as possible.

Show your designs to your customer / client and write down the feedback.

What do they think of your ideas?

What do they like / don’t like?

Do they have any suggestions at this stage?

Feedback and analysis of your ideas is important!

Summarise what you have learnt. What will you take from this? What will
you try to include in your own design?




Initial design ideas

The next thing which | needed to do was produce some initial design ideas. | produced 12 initial designs and with each one |
summarised the key features of the design as well as highlighting where the design met or failed to meet the requirements

from my specification

My first chair design is in a camping chair style.

The chair is collapsible in the horizontal direction

as shown by the second drawing of it

The chair can be
collapsible as the orange
material will be some type

of fabric?

This chair has arms which makes
the chair safer as it makes the
user less likely to fall out of the
chair, it also means there is a
place for the user to place their
arms

The cross part of the
chair is good for the
structure and it also
looks more aesthetic.
However it could also be
a waste of material and
as sustainability was one

of the main focuses of
my specification, they is
not desirable

Can be

finished in  Beech wood- cost
various effective, hard
ways for wearing, commonly
aesthesis used in, can be
purposes  worked with easily

Wood could be
too heavy? A
possible issue if
the chair is going
to be collapsible

The decision to have a gap
at the back of the chair and

not have a full back was

made because it means less

material is used which
makes the product more
cost effective

Relatively
neutral colours,
could make the
fabric any colour
to accommodate
to the customer

Could do cuboid
tubes or spherical
tubes for the
wood- investigate
which would be
more suitable;
cost? stability?

Hollow tubes? Would
make it weigh less

My second design is focusing heavily on
being space efficient as well as
multifunctional, both features which are
desirable for my target market

This is a three in one
product and is not only
two chairs but is also a

table with a lot of storage

space

In my design
specification | talked

It would be made from
bent wood; this would
probably be steam bent
which can be a
complicated and time-
consuming process

These pieces of furniture are all
separate from each other, but
they all come together and fit in
the large brown chair. This makes
the design space efficient

The two chairs and the
table would all be in
made with the same type
of wood; this means |
would only have to buy a
bulk amount of one
material instead of
smaller amounts of a

about how the space
efficient feature was
going to be important
in all my designs and |
was not going to focus
on a multifunctional

variety of different
woods. However | would
stain the wood different
colours for each piece of
furniture, so it doesn’t
look boring

feature. However this
design is both things

The shape of the two
chairs was purposefully
choose to fit to the
shape of the human
body; this not only
makes the chairs
comfortable, but they
also look very sleek and
modern which is
appealing to my target
market

All three of these
pieces of furniture
are hollow so this
means they can all
fit together, and it
also means that a
variety of objects
can be stored inside
the pieces of
furniture

The table is an added extra
which the hasn’t asked for,
but | included it as | thought it
could be useful to use as extra
surface space as well as storage

The measurements and angles for this design would have to be
extremely accurate because all the pieces fit together. If one
measurement was incorrect it would throw off everything, this
would make making this design quite challenging



Initial design ideas

My third design was inspired by hammocks, and it has a large
piece of fabric which is held in place by the structure

underneath it

Possible size issues? In relation to the
customer this chair idea could be too low to
the ground so would be uncomfortable with
where the user's legs would go

This design would work
better for young children as
they are smaller, the child
could put their feet on the
beam across the middle

The chair has space to store things
which makes it multifunctional, the
client said they lacked space so this
feature would be an advantage

Cardboard is a very cost-effective
material however it does have
some structural disadvantages in
comparison to bamboo

However because of the chair is
low to the ground this means it
could be easily be put under a bed
or in the bottom of a wardrobe
which makes it space efficient

materials safety - < o
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Strong fabric that
can withhold the

user

The main
structure would
either be made
of cardboard
tubes or bamboo
poles

Need to research
different ways in
which fabrics can
be secured to other
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| designed this
chair with three
layers so that is SR
would be secure SOSETRNNENNS
enough, also it | made a model of one of the development sketches showing how the sliding dovetail joint
needed to be wide would work. This joint would be used so that the chair could easily be disassembled by
enough so thatthe  t51ing out this middle piece of wood between the four legs of the chair. This is crucial as

user could sit on . . . . e L .
the fabric which is the product being space efficient is one of my specification points

':‘
7

laying over it
Summary:
_ - If carrying this design further
Bamboois a need to investigate the

renewable source
of material; in
fact, the growth
of a bamboo
plant is helped by

different forms of bamboo and
how it can be manufactured in
these various forms

- Need to add a back rest for the

being cut/re comfort of the user
harvested every 3 - Look at different fabrics and
years which one to use and how

would it be attached in a
flatpack way




4.5.2 Section B: Producing a design brief and specification

The student is required to produce a clearly stated and challenging design brief that addresses the
context and meets the needs of the intended user(s).

The student should formulate a fully detailed design specification that is informed by their
investigations and makes full use of the matenal collated. Statements in the specification need to
be clear and unambiguous. There should be specific references to measurable outcomes as well
as qualitative statements. Whatever format is chosen to present the specification it is expected that
this will be a live and working document that will be constantly referenced throughout the process

The specification should also include details on how the student intends to organise their time and
activities in order to ensure a successful completion of the process

It should be noted that it is not expected that the assessment criteria be seen as a linear process
and aspects from this, and other assessment criteria, might be present throughout the student's
portfolio. Wherever it takes place, it is expected that this work will be rewarded.

Key Points:
* A Brief which clarifies what you are

Introduction
to Design
Brief and
Specification
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intending to design and make. 10

» Explains what your product must do /
what problem it will solve.

* Specification — List of key targets and
explain why they are important.

* Consider Time Management for project

» A comprehensive, clearly stated and challenging design brief
resulting from a thorough consideration of investigations
undertaken, that fully addresses both the context and the needs
and wants of the intended user(s).

* The student has produced a comprehensive, detailed and well
explained design specification which will fully guide the student’s
design thinking.

» A detailed project management approach to prototype
development, including time management and determining
quantities and costs of materials, has been fully integrated into the
specification.

and quantities and cost of materials.




Section B: Producing a design brief and specification (10 marks)

Pieces of work to evidence:

» Specification Points — List of key requirements (15-20)
Rational behind each requirement — explain why it is
important to try and achieve this requirement in your
design.

* Measurable specification points — how will you measure
to see if your design meets these?

 Time management plan — List of tasks to complete. Set
yourself time scales for each task.

Tick list.

Hours or dates.

Should be a working document — show whether met or
not, changes, add ons etc...

Key Points:

e A Brief which clarifies what you are
intending to design and make.

* Explains what your product must do /
what problem it will solve.

* Specification — List of key targets and
explain why they are important.

* Consider Time Management for project
and quantities and cost of materials.




Section B: Producing a design brief and specification (10 marks)

Design Brief

6, Design Brief (1 or half page) — Summary of what you plan to design and make.

You will now write a few paragraphs explaining to the examiner, what you plan to design and make for this project.

Consider all the important elements you have found out so far:

* What are you designing/making?

* What will it enable your customer to do?
* What does your customer need it to do?
* What does your customer want it to do?
* How will it impact socially?

* How will it impact economically?

* How will it impact environmentally?

Sentence Starters:- Write in future Tense

* Having analysed the context.....

* | am going to design and manufacture.....

* My productwill be aimed at .........

* My design will help my customer by....

* In relation to the environment my product will....
* My idea will help my customer socially because....

* My idea will help the economy because...

Project design brief

Aims; To create a safe, portable lightweight light which will light up an area that a child or Environmental impacts; | will create a product that will both be beneficial to the
person can perform acts for example, cook home/housework and organising and more. environmental but also help the future as it will help the children educate themselves,
helping creating a sustainable future. But also the product shouldn’t create harmful
Target audience; | believe that | should be help the people in need as they are the people emission as it can affect both the user and environment
that are suffering where we may take things just for granted. Some countries in Africa and
Asia, like Kenya and Nepal are in need for help, especially the children where they have Size and weight; As | want to create a product that can be portable and easily able to
minimal time to study after the sun goes down. Children are vuinerable to many factors move, both the size and comfort/ability to move it will become an ideal factor. | want to
and simple light shouldn’t be a worry. make the product light for the amount light it can emit keeping a low light emission-
product weight. In edition, | need to make the size of the product low, 5o the user can pick

9 up the product and place in anywhere needed

Prices; With my product aimed towards the people that are in need for cheap but long-
lasting and durable product | need to make my product cheap which allows people to not Appearance; | want to create my product with a sustainable products such as wood as it
worry about saving up for a lamp where they can focus their income on needed can be grown again, but being more sustainable | could use man-made board which allows
properties. With all of this in mind, materials, functions and size will become important as me to save money and use sustainable material, | can paint or varnish my material which
1 will need ,to save money will make the product cheap. Just like some charities sellinga  can give it a very stylish look, but | want to create a slightly streamline design which means
lamp to the public, taking a small amount of the sum 5o then it can be invested into the that both the material, colour and size will be important because it can enhance the look.
children in developing countries.

In conclusion, my product would have to follow certain rules that make it both better for the user and the environment, for example the main aim is that it should help maintain a
sustainable future, which can be by using less material or using more sustainable materials like word, then to be catered to a target audience for example being cheap. Also | will look at
the environmental impacts such as looking at the material | use and how much pollution it may produce to create it, then looking at the size and weight where | want the size to be
heavy enough so it can hold its weight on the floor and it wont topple over when own its own, but light enough 5o it can be carried to area to area. The size will directly correlate to the
weight 5o the size will just be small enough so it can have all the function on the product and is still usable. Appearance will be the last and perhaps the least important aspect as it the

audience shows that the functionality is the most important but for appearance you still must cater towards the audience




Section B: Producing a design briet and specitication (10 marks) Specification

7, Specification (1 page) — List of KEY targets / requirements for the product you are designing.

Use ACCESS FM or a list of similar headings to write your specification. Your targets / requirements should be SPECIFIC,
MEASURABLE, ACHIEVABLE and RELATE TO RESEARCH SO FAR.

For each heading, write two or three targets. These targets should be your focus when you start designing. E.g If you say... ‘My bird
feeder must have a removable container to refill the bird seed’, then your design ideas should have removable containers.

ALSO consider — Ergonomics, Inclusive design, Unique
Aesthetics — What do you what your product to look like? Styling, selling point, Social Impact.

colours, theme, finish.
Customer — What does your customer want? What must you include Specification . m POTR———
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Cost — How much should the product cost to make? How will you
reduce COSt? bee nhanced from luminous colow ea‘mpe\::'\lom S MOBIC‘ e »r(“ i

. . . . \‘.nlré,pn\ ef( ‘Thwsu WHDQ SPPESNg to the “S_E 'ana trie : Tn"s"be.:a"‘e o"“vnemeed 10!’=.:vgmmg,as VL ;a nable future, the product itself should be
Environment — What features should it have to fit / work in e oo e mr o oo

Which can country mme se of education. 1 renewable er r es.(1
- Tr Hr\ep ith t nee ironment; lan GGOII(O il

enViron ment? HOW Wi” you ConSider SUStaina bility and the ?::;::’:;;:::??Ez’::i;(:Se:rs:::wé;‘;nlt:,cg.,r:f:;c Ho vever, the prices \bcthecasme are sustainable bebe nefited as there won't be need for multiple

nd there is more n 'or m batteries.
edo!as(eam ne design. :od(e: e “u ORey In develonag

enViron ment in its design? aHo the u ermlgh enar oo‘m which can be’;re“ sed Such as 7 T ”lt hen Aalo' the ‘s:s‘ o"‘::';:;nd

for numerous reason: inside to allow the user to have light in areas such as of‘ the p roduct, when needed to with ease.

e heavy.(14) This reduces the

‘ COSTS sev ﬂuowa mec roduct was to be dropped onto
N S m— the u

BENEFITS - My prod st not emit a harmful gases.(15) This will
ed ccme'mrr(ome ser xeog un, harmfu

—— gase Ico( ribus elagob

rming

H H H 1F: 1 1 t s for work, this me ser th v-do w ble t a of lar
Size — how big or small should it be? Any specific sizes for certain oy T o
darkness hit faster than thought. However it isn't someth g
f ? essential Which will then nosdiihe 30 55 saeed/hold soshien {3
e at u re S . Which 'ar':"“n“:: :Z::::h::;e Sround the product 10 areas Tr all Io zhe Iarrp to li; i'“ an a ut the need
W they may

o o allows it to be produced in a cheaper cost, then it Which is enhance mvho W“ 20 ]me Ia"np . spec >

Safety —_— H OW WI | I yo u m a ke |t Safe to u Se ? means that the product can be sold cheaply to by the shape which can be long and slim rather than : bl s h g :
* countries. short and clunky, this can be appealing to the users as 7 . SO, & (EOCIICE G\ U8 SO power,

nch H&eepmeaod Ct 3s sustainable as possible
they may prefer an old-fashion trend of a streamline

Function — what functions or features are im po rtant? But then more expensive in first world design also it may save area/space as It i streamline My product must contain as ittle amount of

countries, this allows the money raised from first world With this L.n'.uuawratle material(22). With the use of
countries, to be used in charities supporting the help of ,portability is available, and this means the user can unsustainable material, the product can’t possibly be

Materials — what materials might suit the product?




19-25

Section C: Development of Design Proposals (20 marks)

4.5.3 Section C: Development of design proposals

Design proposals should reflect on first concepts and take full account of the design brief and
design specification. The aim should be that the development of their desian proposal(s) leads to a

prototype that can be manufactured by the student given their skills and experience. In developing
their proposals the student will be expected to make constant reference to their design brief and
design specification, to identify if further investigations are required and to camry these out. Design
proposals can be demonstrated through a variety of different media, but whatever methods are
chosen, they should be of a high quality befitting this level of qualification and show evidence of
analysis and annotation (although these elements are not assessed in this assessment cntena).
Modelling is seen as a key element of this assessment criteria, whether this be part modelling,
practicing of manufacturing and finishing techniques, the production of scale models or matenal
experimentation. There is also the expectation that students will produce working drawings, plans
and patterns to enable successful prototype manufacturing to take place. The use of CAD is
encouraged, but this should not be the only form of design communication that is used.

It should be noted that it is not expected that the assessment criteria be seen as a linear process
and aspects from this, and other assessment criteria, might be present throughout the student's
portfolic. Wherever it takes place, it is expected that this work will be rewarded.

The rationale for design decisions is clearly documented and fully
Justified with constant reference being made to the design bnef,
specification and investigations throughout the development of their
design proposal.

In the development of innovative design proposals the student will
demonstrate clear evidence of onginality, creativity and a
willingness to take design risks.

Excellent use of a variety of modelling techniques to support
ongoing development work throughout. This is supported by the use
of drawings, sketches, annotations and notes showing clear
evidence of design thinking.

Excellent ongoing development of design proposals, achieved
through exploration of and experimentation with different matenials,
techniques and processes leading to an excellent quality design of
a prototype for manufacture.

Comprehensive and fully detailed manufacturing specification
produced which makes specific reference to relevant quality control
checks and allows fully accurate interpretation by a third party.
Project management for manufacturing allows for further
development of design proposals in response to ongoing
evaluation, testing and full consideration of contingency planning as
prototype development takes place.

Key Points:
* Development of initial concepts showing originality and creativity.

* Range of sketches, CAD drawings, modelling, testing ideas.

* Client and customer feedback / evaluation of developed ideas.
* Further research to support development of a solution.

for manufacture.

* Design developments work towards meeting the Brief and Specification requirements.

* Detailed plan for manufacture to include — Final Design (Annotated), Part and Assembly
drawings, Orthographic (dimensioned drawings), Parts / Materials list, Step by Step plan | | 30




Section C: Development of Design Proposals (20 marks)

Pieces of work to evidence:

e Sketches of ideas.

 Development sketches.

* CAD Drawings.

e Card models.

* Test pieces.

 Compare and evaluate development work against
specification points and gain customer feedback. Focus
group feedback.

* Further research to inspire solutions.

* Ergonomic and anthropometric data?

 Templates.

e Mockups.

* Final CAD design.

* Exploded drawing.

* Orthographic.

Key Points:

Development of initial concepts showing
originality and creativity.

Design developments work towards
meeting the Brief and Specification
requirements.

Range of sketches, CAD drawings,
modelling, testing ideas.

Client and customer feedback / evaluation
of developed ideas.

Further research to support development
of a solution.

Detailed plan for manufacture to include -
Final Design (Annotated), Part and
Assembly drawings, Orthographic
(dimensioned drawings), Parts / Materials
list, Step by Step plan for manufacture.




Example Design I[deas Work

Key Points:

* Range of creative and original concept ideas that look at solving the problem you have
identified.

* Ideas meet customer needs and wants and specification points.

* Analysed against the specification points.

* Feedback from customer / client.

* Annotated to help explain your idea.

* Neatly drawn and presented




Initial design ideas

My fourth design combines two of the main points on my

specification: sustainability and space efficiency

This design has again been
made from some form of
cardboard for its sustainable
property advantages as well
as how cost effective it is

Aesthetics wise cardboard
is not very good, but this
material can be used with
a variety of finishes which
could enhance its physical
properties as well as make
it look better

The main problem with the
design is the fact that it is
quite bulky so would take

up a lot of space which is
the opposite of what my
client wanted as they
wanted a space efficient
chair

This chair is made of
several individual
hollow cardboard 3D
rectangular based
triangular prisms

Each of the hollow
parts will have thickI
sides to ensure the
chair can withstand
the weight of the user

safety

The triangle shape was
deliberately used as it

is one of the strongest
shapes and | want the

chair to be stable

Because the design is
multifunctional this could
be it also being space
efficient as it is essential
being a chair as well as a
space for storage

My fifth design is more of a feature piece of furniture in which | thought about

form over function.

This chair design is very original
and incorporates nature. | took
inspirational from nature as my

expressed an interest in
the natural environment from
his vegetarian lifestyle and
emphasis on sustainability

The “leaves” act as the back and seat of
the chair, they can be bent out (as
shown in the drawing) and they can be
closed- good for when chair isn't in use.
The “leaves” are also detachable so that
it can be even more space efficient

The leaves are smaller
nearer the top as that is
where the users head will
be. And larger in the middle
where the persons torso
and arms are.

The decision to change
the sizes of the leaves
was somewhat an
aesthetic one and to
ensure that materials
were not wasted

The legs will be made of
metal, probably stainless

steel as it is strong, readily
available and cost effective
compared to other metals. It
can also be bent which would
be necessary in this design

The leaves would be made
from a thick fabric with a
metal back to reinforce it. |
would use metal as the rest
of the design uses metal so
it would all tie in together.
This fabric would make the
chair very comfortable to
sit on which is very
important

The structural soundness of
this design is questionable as
the beam down the middle of
the chair is the only real
support. | designed the beam
to be quite thin as | thought it
could be uncomfortable on
the users back. However
using a beam this thin could
compromise the stability of
the chair



Initial design ideas

My sixth design focuses heavily on the sustainable element of my

design specification hence it is constructed entirely of cardboard

The overall shape of the chair
is curved to accommodate to
the shape of the human
body- makes it ergonomic
and therefore very
comfortable

Cardboard is not
one of the most
aesthetically
pleasing
materials.
However this
was not one of
the main aims on
my design
specification.

The main reason | chose this
material was because it is 100%
recyclable and sustainability is a
big part of my specification. It is
also a readily available material
which doesn’t use up any finite
resources

Overall this chair
should be very
stable; the use of
solid elongated
prisms should
give a lot of
support for the
user's weight.

If necessary, for space reasons, you
could take apart the chair
completely by taking out all the
elongated prisms, but this would
take a rather long time to do and
therefore not be time effective

However the
back legs have a
very small
surface area
thatis in
contact with the
force raising a
safety issue of if
the legs would
break under the
force of the
user's weight

This design is completely made of some type of
reinforced cardboard. It consists of several
solid elongated triangular prisms and two
identical side pieces

It is a rather cheap
material compared to
materials which are
commonly used in the
construction of chairs
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Summary:
- Improved stability of chair with

lower arch as well as more
rounded legs

- Started to think more about the
ergonomics; need to do
research into posture

- Need to investigate the use of
some form of tubes for the
middle section




My eighth design focuses

| n it i a | d e S i g n i d e a S on ergonomics as well as | used two contrasting ;25;222? ?:;22 \i/ri::]S

space efficiency colours, black f"d blue, this ergonomics in mind so
colours are quite bold and that the chair is as
My seventh design focuses on The curved back will make make the chair a stand out comfortable as
sustainability, ergonomics and : i iece : T
aesthetics e As this design would be made with cardboard, which is the chair more ergonomic . possible, fulfilling its
: not a very aesthetically pleasing material, | decided it and therefore comfy able for main purpose of
would be important to look at how to make it pleasing ;he USEer Wh'C:_fUIf_'IS the comfort
to the eve despite this unction specification point
v # Therefore | made the Could be an issue with
A curved arch back has been decision to have a the sizing and
used to ensure maximum singular piece of proportions of the chair
comfort for the user cardboard where the The gap in the back of the as traditionally a bar
users back will be chair means that less stool chair has very
: reinforced by elongated material is being used so it is elongated legs to
The curyed .back side of rectangular tubes more cost effective compensate for the
the chair mirrors the. height of the bar
curved back rest which
adds aesthetics
o Because the elongated It can also be seen as a
The end of the chair is ' rectangular tubes are only being modern feature which This would probably
curved so that the user's used for structural purposes, | would appeal to my younger not be suitable for
legs are comfortable it decided to have them horizontal target market aesthetics my clinet as when |
has been raised slightly rather than vertical as the wise interviewed them,
and this is mostly for weight they are having to carry they said they
aesthetics reasons is going to be pulling horizontally The legs would be made would be using the
from some type of chair at a desk or
: _ hardwood, could make the just to sit on so
The part of the C_ha'r which Cardboard is a legs hollow to ensure they longer legs would
meets the floor is flat relatively affordable are not too heavy The legs are be a disadvantage
ensuring that the chair will il i
. The whole of the middle material; however it detachablo-torT]
be stable and not fall over - could prove difficult to Bottom of the legs & Three legs was
part of the chair will have a for making it more ,
make the cardboard are curved, could be ° chosen for aesthetic
curved arch of cardboard space efficient .
: : arch like the design of an issue with the : reasons, as the seat is
around it. This could be a which was one of ) .
- : the back-rest displays stability of the chair? P circular | felt it looked
possible waste of material, sl the specification bett ith th
but | believe it is important witlL sl abl<.e falucld points c Ie;\?” ree
for ensuring stability of the the us.ers weight angled legs
chair as well as aesthetic effectively? Legs are angled which adds

reasons stability to the chair



Initial design ideas

My ninth design focuses on the multifunctional feature as this was
a feature which was desirable from my target market questionnaire

as well as my client interview

The idea to have the
structural support going
above the seat of the chair
was so that it could be
used as an arm rest.
However when the chair is

The inner tubes will be bent around
the sides of the semi-circular structure
when it is a chair and then pulled out
and straightened when it is made into
a bed
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The orange back and
seating part of the chair
would be made of
some type of fabric so
that it is like the fabric
used on swinging
hammock. | designed it
to be thicker than it
would be on an average
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used as a bed/multiple
seats this structure seems
to be in the way

Ideally, | want the
back of the chair
(behind the
fabric) to be
made from wood
as well as the
semi-circular
structural frame

This design requires using a material which can
be in pipe form and can bend with ease. | will
need to research what material would be best
for this as well as being strong and hardwearing.
| believe hardwearing would be an important
quality as the material would encounter the
inner tube very frequency. Even though the
pipes will be hollow | need them to be strong.

This could be an issue
because the design requires
the wood to bend out

chair because it will be
used as a bed as well
and | want maximum
comfort or the user

It is easy to turn the chair
into a bed as the semi-
circular shaped frame
extends out and what was
the back rest of the chair lays
out

This chair is also a
bed/seating for
multiple people hence
making it
miultifiinctional

ot sugported
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Summary:
- Storage options are a good idea

- Smaller, more space efficient
designs are favourable over the
bulky larger style chairs

- Curved designs or different
shapes to make the chair
interesting aesthetics wise
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Rustic wood effect allows the product to feel
natural within many environments- the lines
give off the effect of planks of wood along the

Shoes placed on shelves —
roughly three pairs on each
shelf. Also shoes are to be

Draws for everyday items
such as car keys, bottom
draw is bigger and can be

placed below each shelf .

Rows can be detached in order to fir all
households off due to each row being on
sliders. Furthermore for portable reasons
such as moving house or selling the product
on, then each box is detachable and can be
reassembled easily as they all slot within
each other rather than using permanent
fixings.

LED strips of lighting within each box
along the top so if the lights are off in
the hallway if it is late at night then
you are able to still see where you are
putting your shoes clearly.

used to store shoe

cleaning products such as

700mm

polish and brushes.

—

Dotted lines show the
depth and height of the
draws within the unit.

Curved cushioned seat
for comfort for the user when

ok

side of the product.

Seating on top, either acrylic squares on top for modern effect or
wooden plates on top for a more traditional or rustic approach.

sitting down putting their

Made of a dark wood —
mahogany or a veneer in
order to reduce the cost.

%

wwooct

Space for multiple shoes, possibly
put a bar in the middle of each draw
for shoes to hang off such as heels in
order to increase to the
demographic.

4000mm

Steel bars along the side to support the
weight of the unit with all the shoes in.

Storage for shoes within every draw.
Including a steel bar in the middle of
each draw for Heels if need be, this can
be removed a it is simply attached
through threading.

‘y’i 5, shoes on.
: 2,
S, =

ui

Draw on top to place everyday items one may place in a hallway
such as keys, the purchaser may choose to keep shoe productsin
here to fit within the purpose of the unit.

Made out of hardwood preferably oak or mahogany to fit in the
surroundings of the clients home and hallway where is it likely to be
placed. Furthermore these woods would give the product a quality
feel.

Space for a lot of shoes due to three levels, due to depth of

storage space all shoe sizes can fit.
28



Foldable seat on side so that it can

A fit flush with the side of the unit and
/i—w y then therefore can fit against spaces ~ Rows can be detached
B which it may not of been able to if in order to for all
- «-3%0mm the seat wans’t able to fold up. It households off due to S
1S will be made out of a strong wood each row being on S
— 3 such as oak, or using a man made sliders. Furthermore 3
g board such as plywood to hold the for portable reasons
- weight of a person, carrying this such as moving house
& design forward the support for the or selling the product
seat ,may have to be looked at and on, then each box is
developed further. detachable and can be
reassembled easily as
Ensuring that there is the biggest they all slot within
possible surface area of material each other rather The bars on the sides are for heels so they can
touching the floor for balance and than using permanent hang over the edge which can create more
stability whilst still keeping it fixings. space for other shoes on the shelves —

efficient storage.

aesthetically pleasing.

Curved Features for aesthetics
to steer away from the square
perpendicualar features on the
other designs. Furthermore it it
a more unique design than

Lots of room for shoe storage, having them
enclosed within the unit will also allow them to stay Draw on top to place everyday items one
in better condition. may place in a hallway such as keys, the

h b K purchaser may choose to keep shoe
;anlgzlsrf?tov:/]i:h;r:?r:o?jtern 4 The‘seat on thg s‘ide is curved in order to for the_ products ‘in here to fit within the purpose
household. design to fit within the theme of the product, this of the unit.
design may have to be developed if carried
forward due to the seat needing to hold the The shelves are opened by a handle on the -
Poles in the middle weight of a person with ease. outside which reveals the shoes inside and §
of some of the = The seat would be made the storage space for the shoes - the 3
shelves, this is for out of plywood as this is shelving is at a slight angle so that it is 3
heels to be hung / strong, it also keeps the easier for the user to pick up the shoes
over so that they can cost down, the outside from the back by the inside heel which is
sit at an angle which N curve on the other side of ergonomically efficient and reduces
allows for more a  the product will be made stress/strain on the user. The predict will
efficient storage as S  outofacrylicand be made out of a combination of both pine
the shelf below still 3 laminated plywood or and plywood.
being used for flat alternatively flexi ply.

soled shoes.
29



This product ahs been
designed to hang on a

wall with fixings on the \

back. It is best suited for
family's with limited floor
space. The product is
likely to be made out of
plywood to save weight
and costs, there will also
be LED strip lighting in
the inside walls that will
be turned on via the
opening of the products
door with a contact
switch.

The outside frame
will be made out
of 10x10mm pine
and will be
assembled using
dowel joints.

A"

A

900mmmm

—
<

1500mm

/ Rows can be detached in order to fit all

types of shoes which 9the demographic | can
be sold too and adds flexibility to the
product. Furthermore for portable reasons
such as moving house or selling the product
on, it is flat packed and easily assembled via
screws and fitting included within the
packaging.

WWOOET

The product to the right has storage on the side for umbrellas
or anything u may want to store such as shoe cleaning kits or
even keys, however there is a draw just below the seat, this
may be a more suitable place for keys and smaller shoes to be

700mm

v

put their shoes on and is the correct height in accordance to
the anthropometric research that was previously carried out.

This product is influenced from an outside bench, it takes a similar to

form but has features which make it unique and for interior use. This
includes the leather seat on top which will be upholstered and stapled
underneath a frame so create the look of the seat and cushion fully
being attached and apart of the product.

800mm

The product to the right is very inventive, the end
section that is on show with the racks and side
storage slides into the adjoining part to the right,

this is done via runners on the bottom. This will

strain due to its ergonomic efficiency. The product

wuwoo9

practicality efficient due to being able to pack it
away into a smaller space taking up less room.

<
<4

\ The sliding doors at the front mean that
people can access their shoes easily,
however one limitation is that they cant bot
be open completely at the same time as
they slide in front/behind each other.

stored. The seat on top is ideal for the user when they want to

make it easy for the user to slide in reducing stress

isn't only ergonomically efficient but also space and

—

:“NA
()

Z)

s

The unit is a good size that fits within
the initial specification and the
clients set requirements.

This is one of my favourite designs and is one that | am looking
to carry forward through my design process. The front opens
up and reveals the space for the shoes to be stored, these
shelves are at a slight angle so that they don’t fall out of place
if there is a greater force applied when the user opens the

front up
900mm 5

wwoo9

RN

The unit also has a seta here for practicality as It
means the user has somewhere to sit when putting
their shoes on, this will most probably be made out
of a natural wood rather than a man made board to
ensure the product is a good quality.

—

wwoot



Examples of Development
Work

Key Points:

* Development of favourite design concepts. Improvement and changes.

* Experimentation with ideas.

» Testing concepts — how / do they work?

 Modelling concepts — Size, scale, comfort, safety, functionality.

* Feedback from customer / client.

* Annotated to help explain your developed / tested idea.

* Hand sketches, CAD drawings, Card models, Clay models, Foam Models, Test samples or
materials.




Noise Buttons:
To target the hearing senses | wanted to include

Development: Design Choice: )

Along the sides of the tables | After showing and explaining all my designs to some buttons which pmdu:;.e recorded sounds. |

have included buzzers asitisa | my client which is evident in in the client need to to further research into the type of sounds

simple way fo include another feedback | chose to continue further with design which are stimulating for children to hear. | have

sensory element into the design. | | 5. This is because it was the most interesting fo thought about animal noises, as well as buzzers.

Sound is such an important the clien_tand the one they thought would be the When resean:hing different types of buttons there

E“:"pd‘?":”t "_"ﬁ EEE buzzers wil ::::L::E':";:;duﬁ:;ﬂsi?ﬁas sther then 3 are pre manufactured ones and also ones you can

elp distinguish between

different sounds. and 5 because the design can be adapted fo fit mfr'ke yuurseh‘. | would want the buttons to be

the criteria. bright and bold so they stand out. They also need

R I — to be large enough so they are easy to press for

Betiass @ ArTrisder S6LE o THE - the children. | will also need to take into account
T e
- D gisgey g T - e s e the force needed to press the button. The children
v~ aaskanedll Y TN " don't have much strength but it also needs to be
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Development:

Some alterations | have made to the design inclede changing the angle of the legs
this is because the user didn't like how unstable the product would be because, if a
child lean=s on the frame, the table to get pulled over.

The handles will allow the children fo hold them selves up and they can also be used
to transport the table and move it around. These handles could be pre made bought
components or the metal lathe could be used.

Pmiar e - gmar
MEXT STEP... R A —— m

FURTHER DEVELOPMENT INTO THE LEGS AND HOW THEY CAN BE CREATED R S T S e e
AS WELL AS THE SHAPE AND MANUFACTURING PROCESS.




Inside and base view of the table storage section:
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Adaptations:

One of the main functiens for the
table is to be a storage unit as
well as atoy. When | first
designed the table storage it was
just one open section with tiles
that slot on top to make the lid.
But | have changed it to four
compartments separated with
two strips of wood which slot
together. This makes it more
orangised and stops everything
getting mixed together.

Updates and Adaptations:

When first creating the product or design | struggled with creating the legs so
this is the first part of the product | started to adapt. On the previous slide |
have a skeich of a new version of the table with added features, including the
buzzers and handle.

The main issue with the legs was that they were going straight down
vertically. The main issue with this is that the table is far less stable then if
they were to angle outwards, making a wider and larger base.

Removable legs:

When talking to the client their main concern was that the product
wasn't going to be very mobile which is an important asset in this
product. So | have decided to adapt the legs to be removable but
this caused some issues as the base would need to be think enough
for them to slot into. | started by look at using a rectangle ended
piece of wood which would slot in at an angle so the table would be
stable. The main aspect | have learnt from this development is that
the base must be level with the sides and can't be higher up.
Further development needs fo be done into creating the legs.

N
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The next step is to speak to my . A \\\ e
client as | the purpose of the | /7w NE

removable table top is to access
the storage as well as being able
to interchange the the game tiles.
| want to talk to the client and see
if they want 4 files which make
up the table or just one. Thisis
simplify the design if | was to
make it 1 large tile as | wouldn't
have o thinking about slotting the
files together and making sure
they fit.
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| needed to start thinking about how | am going to
make these blocks for the legs to slotinto. At first |
believes | could just drill 3 hole though the blocks
on the pillar drill but that means | wouldn't be able
to create the angle | would want for the legs.

As | started to think of ways to create these blocks |
worked out that they would need to be in two
sections or | would need a pillar drill which could
change the angle the dnll bit goes down.

If | was to cut the block in half | could then chisel
out the central section. First | would use the tenon
saw to separate the center from the sides in order
to chisel it out To work out the measurements |
am going to make a model out of blue foam itis
easy to break apart and shape so | can make a life
size model. This will allow me to test the leg with it
and see f it fits and work. This will also show me
the angle the leg would be at when attached to the
table. | will then be able to adapt my design
depending on what | want.

The outcome shows that | want a 5 degree angle
for the legs in order for the table to be stable.




Introduction = this shde shows the two ideos | decided to craate prototypes of, from skeiches ond simple CAD dedigns 1o prototypes disploying the asembly,

nte o halos, and the whelo design amembly.

R -

Top: ths wos o 1o snle protatype of dosign 1, | somploted Sy quidkly 1o s how he
beottios would F# dogather in the holes designad, | olss did it %o chsseve whathor %o
rmdeae of hottas wonn't 100 large. The twe layers wers fitted segether using o ghe
gun with slets of cordibonrd in o T shape %o add to the wabilty of fe fixtrs. |
protetyped this ax | had ne idea how big # woud be, fram his | realised it weud be
tee g so | chowe %o move awey from this idee, o moking it smalier wedld couse heo
beottlas 1o bo duttared end anly a fow of them could bo wed.

CAD | developod his iden te shaw 0 better roprosentosen of how the betes would fr

an angled side of tho cylindor shopo. The cardbcard slots in ho middie oro croesed
wonr andh obar with slots in the middle, o add wabilty aml spooe betvoon he rae
piocse.

Botons: the bose i o sizs of o middls of e crele ot ho top Fis wos done te croote

Ferily when the pretetypa wat piseod tegeher, wespsostedly the hale
wt the tep Far the bottls did not fir, $e hele war areend S tee wall.
S0 % fit tha batvla, | plased the assamblod pratotype e the luser
euttor and wed # 1o croato & largar hale but calsosing e masimum
vlow of the Xoaxls mend Yousls

Onos o top wos rosssed | wes abls te
ploss in the lamp in whacs i v dodgnad
1o go, from this wo camo ocrom $e inue
thert wilrg » halogen Sghtiwih the wine
botdn would have %o bo o loan 200mm
wway dus 1o warring up end heating the
botdo. Howaver wa found o sslufion, if we
wo o LUED buls the dinance went have to
bo thet large due to the LED lighee net
heating up. Ansther ase which needs te be
resalved, s the Jask of ault for tha wires for
the Sght.

Conclusion - from pretotyping these two ideas | have come 1o the conclusion that | now nesd 1o find o way of fitting the Eght in a place where | will have an exit for the wires, | have olso decided thot idea 4 is

going 1o be the final design | will wse,
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TRIPOD ~ IDEA 1
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wihar sde of the | Onwn puusie The pioce, wivdh armurer the angln ot which the
lag will fold ot frem the sentre pein

View from s fron,

TRIPOD — CAD DEVELOPMENT OF IDEA 1

|
i Rendering of idea 1.

ee——————

| crected o rendering of the first ides on SW, |
vied the profotype leg to come up with the right
mecsurements in crder 1o replicote this. The
overdll length of the fripod wes 725mm withowt
the fight. | than changed the length of the top
component of the ripod by redudng it by
10mm.

Diffetent existing triped iight stomds.

tamps
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o vipad vardd for my lamp.
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Tra side view and top viow of the top
e

come vp with another Idea nd este ¢ protetype compare and make o cholce.




This chair has a more exaggerated curve on the end
of the seat which gives it more of an aesthetic look.
However this upwards curve where the back of the
persons knee should be, would be quite
uncomfortable. The curves overall on this design are
quite sharp which gives it a defined appearance. The
curved back was taken from the posture research
where | discovered that a curved back can encourage
the user to sit with better posture.

This design has the arch lower to the ground which would
improve the overall stability of the chair, making it safer for
the user. The curve at the end of the seated part of the
chair is much more ergonomic and therefore comfortable
for the user. It curves down at an angle, so the lower legs
won't be at right angles with the upper legs

V

| showed my both designs and we discussed
the elements he liked of each.

| drew up a design on 3D design
taking elements from both of the designs above
that the - liked; over 90-degree angle for back
rest, a smooth curve angled just over 90 degrees
for the legs and the singular piece of material all
the way around the chair instead of tubes.

bl

Summary: A conservative approach to curves is favourable as it is best
for the posture of the user, it is also the look which my WER
looking for. It is important that | investigate how the chair could be
made to be as stable as possible and ensuring that it will be able to
hold the weight of the user

A
> A

After all my research | decided to come back to my
design and develop it considering the information |
have learnt in terms of ergonomic design and
posture.

It is also important to mention that all these designs do not have tubes as the main
support in terms of seat and back rest for the user. Instead a sheet of card has been
used.

This sheet of card is shown by the chair | modelled and is only on the side that the
user seats on. It proved to be challenging to bend the card at certain points in
particular the main curve where the back of the user's knees would go. To make
this piece of card more secure it would be a good idea to investigate different ways
of securing it to both the side pieces as well as how it could be developed to being
flatpack.

After careful consideration of using this singular sheet of card | have realised it would
need some reinforcements so that it could withstand the weight of the user. This
reinforcement could be having some tubes, like in the original design, underneath to
support. However | would still need to find a way to attach the tubes to the seat as
well as fix both ends of the card. | could potentially add the tubes as support
underneath and then use some type of fabric over them. To the right is a sketch |
made demonstrating this idea.

In this design you can see the tubes however this is just to show where they would
be underneath the singular piece of material would cover them completely. The
tubes have been placed where the most weight is put on chairs. The back of the
seat, the front of the seat where the knees bend and the upper back.



As can be seen from the cross-section
view the chair has a straight back but
still has curved leg, curve underneath
of the chair and curved end where the
back of the knees go. Between the

which | learnt from my research on
posture, is a good angle for ensuring
the user sits up straight and is in a
comfortable yet not relaxed position.
The arch on the bottom is curved up
higher than the other designs due to
aesthetics reasons, this way it
resembles a more “traditional” chair.
There are no issues with sharp edges
as it is all smoothed over curves.

/, (:;
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back and the seat is a 90-degree angle,

All these design developments are in relation to the over all shape of the chair.
From the exaggerated curved inspired designs on the previous page and then my
further research into anthropometric data. | have then changed the shape and
sizes of different parts of the chair. The over all shape is keeping with the curved
sides original idea but these developed drawings are more conservative in their
use of curves than the hand drawn designs on the previous slide. All these changes
will be made because of the client feedback | received about

and how

From the | decided to make a third design. This design
focused on changing the areas of the previous design which the client
didn’t like as well as ensuring it fit the specification as well as
btreibsereenshots of how | edited second design to make the third
design. This included curving the end of the seat less as well as

Drawing which |

SolidworR

The differences between design 1 and 2
is the larger angle between the seat
and the back rest as well as the higher
arch of the legs. The larger angle will
mean the user can sit back to some
extent and this aids good posture which
in turn makes the chair more
comfortable for the user

| then got feedback from my on design arching the underneath of the seat less, both for aesthetic reasons
1and2. as they curvature was quite excessive.
For design 1:
| also got rid of the large amount of the back leg so
and that the back-rest sides were parallel. This large back
I rest made the whole back end of the chair look not in
For design 2: L propqrtion. But on.the ot.her hand it. did add more
and stability to the design, this strength is needed due to a
large amount of the user’s weight being situated here.
Summary:

good posture for the user, but it is also aesthetically pleasing.

together, perhaps the tubes are not the best option

The developments which | have made on this page have ensured that the
client is happy with the design and it is not only comfortable and ensures

Now | need to specifically investigate how the two sides are going to held

In addition to this, getting rid of the
large back leg saves materials which
saves cost and will reduce the price of
the overall product which is favourable
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After my extensive research into the anthropometrics,

re St ergonomics and posture | did some development
sketches specially linked to the seat and back support for

Having the connecting tubes between the two
sides of the chair as shown in sketch 2 opposed to
the first one means that they would be much
easier to take out if the chair is going to be flat
pack. Having my design be flatpack would make it
space efficient which was one of my main points
from my specification. However it could comprise
the stability of the chair to some extent. With
sketch 1, the tubes are secured a lot better into
the sides of the chair and therefore will be able to
withstand the weight of the user far better than
sketch 2

~ One of the main points of my
specification was about the
environment and ensuring | was not
using unnecessary materials in my
product. To meet this specification
point | investigated only having parts
of the back rest with support. |
identified that the main areas which
needed this support was the middle
of the back, the lower back and top of
4 / the thighs and the knees. Therefore
- km 4 ! these were the three places where |
Sketch 3 gives an appearance of the connecting tubes idea however it is a singular kept the white card.
sheet of material with cut out rectangles to mirror the appearance of the tubes. From constructing this model |
Hence adding the stability that comes with using a singular piece of bent material. became aware that it was more
If | was just going to use a singular sheet of material, | would need to investigate  difficult to bend the individual pieces
how this could be bent; which would differ depending on what material | decide  of card at the curves (which is really
to use. | would also need to think out how thick this material would need to be to the only place where the card needs

withhold the users' weight. to be so that it can support the
weight of the user)

| also sketched the design Summary:

of only have three parts To summarise, ensuring the stability and comfort of the
of the back/seat rest with chair are two very important aspects of the design.

the connecting tubes. Stability of the chair could be provided various ways. The

This would be just as easy
to make as the tubes do
not need to bend like the
sheet of paper does.

idea of using tubes as well as some material on top would
add strength to the chair.

Need to investigate into adding storage into areas of the
chair which aren’t currently being utilised.

Sketch

1 2
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Through research | discovered that the two main bending processes for wood are steam bending and kerf bending.
Steam bending involves strips of wood which are steam heated in a steam box. The applied heat and moisture makes
the wood pliable enough to easily bend around a former to create a specific shape. However steam bending is not a
very time efficient process. Nor is it very accurate unless you have very specific equipment. Kerf bending is
essentially strategically removing material to allow for flexibility. Some kerf bending techniques use a laser cutter but
more commonly the cuts are made by hand using a saw. It is important to note that the overall strength of the piece
of wood is then reduced because of the cuts and this is something to consider in relation to my product

| decided to do an investigation where | tested 5 different patterns so | could see which ones bent the best as well as
which ones looked the best. The 5 different patterns | drew up on CAD were: dashed patterns, herringbone pattern,
medieval cross pattern, diagonal cross pattern and oval pattern.

2) Herringbone pattern

| used a much thinner plywood for this

seemed to not being working as well as it
should had been

This pattern didn’t cut out properly
unfortunately

However even when | started to bend it, it
felt very weak and it snapped under a
relatively low amount of force

This pattern was probably the weakest as
well as number 5

5) Oval patterns

Top side looks very black

Less resistant to wanting to bend
than 3) but still quite resistant
Potentially too long of an area in
comparison to the length of the
wood

3) Medieval cross pattern

- Some of the crosses were not cut by

@ thelaser cutter -
- Top side quite black

- Most resistant to wanting to bend

| - Snapped with the least amount of

force applied

As previously mentioned, the main two materials that | am now
considering to make my product out of is some form of reinforced
cardboard, softwood or manufactured boards. Some of my previous
designs talked about using a singular piece of material between the two
side instead of tubes and this research is linked directly to these designs.
On this page | am investigating the different ways in which | could bend
wood.

pattern and number 1 as the thicker plywood

m  4) Diagonal Cross Pattern
\ - Top side is very black :
- Bottom side not black and has a much more
pleasant appearance

¥ - Bent more than patterns 1-3; nearly 30
degrees each side, 60 degrees in total, angle
between them is 120 degrees

1) Dashed Pattern

- This is another design which | used the much thinner
Plywood for

The front side did not burn nearly as much as number
3,4 and 5, so aesthetics wise it is also good

This design bent the most, | also noticed that the more
that | bent it the more flexible it did become

v

Summary: After trialling all 5 different patterns it was clear that the
dashed and diagonal cross pattern worked the best. For this reason | then
redid the diagonal cross pattern with the thinner plywood to ensure it
was a fair test.

If | was going to use this manufacturing method in my design, | would
have to investigate how to attach this middle section to the two sides. As
well as work out exactly where the pattern would need to be on the
design to ensure it bent where | wanted it to go. Even though two of the
patterns did well at bending | am unsure whether or not they would be
able to withstand the weight of a human




| made a model of my final design to a 1/8™ of the scale at which | will construct my chair. This

I\/I O d e | a n d We I g ht te St I n g was so | was able to see how the process of making my product could work as well as testing

how it handled weights. A main part my chair is that it needs to hold the weight of the user so
weight testing was crucial to see if the current design | had would withstand the testing.

As the model is a 1/8™ of the size | hoped it to \1‘"@,
would be able to hold an 1/8% of the expected ) A
weight. | am wanting the chair to be able to hold
80kg due to the average weight of the target
market which | am designing for.

I cut out a template using the laser After making the model | started to add weights to it. When | placed the weights, | ensured that
cutter and then traced around it 10 they were placed in accordance with where the user would place the most weight on the chair.
times on cardboard and cut each layer | had released the importance of weight distribution of chair when | did my research on

out using a pen knife. Because | had posture. First, | had 1.2kg (the black weight) and | saw no apparent change to the materials.
hand cut each of the layers this meant Then | added 2kg weights (yellow) until | reached 10kg on the model. | stopped at 10kg as the
they were not quite identical to each entire chair had started slanting to one side and | could visibly see breaks in the corrugated
other. Regardless, when | glued all 10 card. | then removed the weights and took pictures of the model now to show the damage
layers together, using PVA glue you which has been done to the model. The main damages have been highlighted by red circles.
could not tell that their dimensions These pictures clearly demonstrate how the damage mostly occurred on one side of the chair

were slightly different. The only place as the cardboard started to be crushed under the weights.
where you could tell was in the storage

holes.

This inaccuracy is something which |
need to consider when deciding what
manufacturing methods will produce
the best quality products and
consequence which materials | should
use.

| read an online article titled “The Art and Science of Pressure Distribution: How
to make a chair that provides structural and dynamic support”

) It talks about how the challenge is to engineer

a chair so its structure and materials provide dynamic support as this will then

allow the users body to dictate pressure distribution rather than the chair’s

structure.
Good pressure distribution in a chair focuses peak pressure under the sitting bones in
upright postures and in the lumbar and thoracic areas in reclined postures. Correct
pressure distribution is critical to seated comfort. A high level of surface pressure can
constrict blood flow which the user experiences as discomfort. However there is large
variance in peak pressure patterns among people of different sizes. Chairs with
backrests that exhibit pressure peaks in areas of the lower back away from the spine
have been judged more comfortable than chairs showing lower pressure gradients in
these regions.

Summary:
- The chair is quite unstable and permanently deformed

after only 8kg of weight. This therefore leads me to
believe that it is not very tough and won't be able to
absorb possible impacts without fracture.

- Next, | will ensure my design is finalised, specifically with
dimensions as well as making a final decision on the
materials | will be using to manufacture



https://www.hermanmiller.com/research/categories/white-papers/the-art-and-science-of-pressure-distribution/

Design idea 8

This design does not have any

exposed electrics, however due to

the rectangular shapes it does

With my final design idea, | decided to
expand its usability by including 4
different light features so that it can
be used by multiple children at the

DEVELOPMENT
After gathering feedback from my client, the client wants this idea to be further developed. The idea of this design was to 1)
have multiple light features in one design, with each light feature having a different function — e.g. a light feature with 2)

sand, a light feature with water, a light feature to draw on etc. . However the client brought to attention that the product
is not very easy to transport and store. Therefore | completely redesigned this design with the same idea of multiple light
boxes with multiple functions. 5)
| decided to design a stackable box system, with each box being able to be removed and stand on its own. Each box has its ©)
own light feature and each box contains a different sensory toy. For example one box contains sand, one contains light

Specification check list

Childish aesthetic and
seamlessly fit into the room
Durable

Correct size
Safe
Functional with storage

include sharp corners which may be same time

a health and safety issue. However
this can be further developed to
have rounded corners or rubber
guards

catching acrylic shapes and numbers and one contains other toys and storage.

The design will be
approximately 100cm
at its tallest point, and
60cm wide at its .
widest point acrylic or ABS.
This design will be
painted in a variety of
primary colours to make
it attractive for
preschool children

This design includes
storage for various sensory
toys that can be used in
conjunction with the light
feature

This design is the
correct size to fit
through the pre-
school door and the
light tables are at
different heights so
that it caters for all
sized children.

Many components,
could potentially be
over the budget of £300
— yet this should be
thought out carefully if
further developed in
order to keep under
budget. (this is only an
estimate)

Client feedback (interview with Sheela — manager

in terms of aesthetics, what are your pros and cons?
”| like the large variety of primary colours as this is appealing for our children and
it will help the product fit in with the preschools current aesthetic, however I'm
not so sure on the complex look as this could be overwhelming for the children”
In terms of functionality, what are your pros and cons?

Base plate to
access electronics

Each box can be taken off the stack, and placed on the floor, with each box containing foldable legs. The light is sourced 9)
from LED’s and batteries, therefore no mains electricity is required. The boxes could be made from painted MDF, with -
each box being different colours in order to create a childish aesthetic, or the boxes could be made from various coloured

For this design, | have constructed a card model in order to experiment and understand how the boxes can stack and how
the legs can fold. | printed out 3 cube nets and cut them out in card with a Stanley knife. | then creased and folded the net
together and glued it. | designed the boxes so that they slot over each other as shown in the photo. This model showed me
that the structure of the boxes and how they fit together is a practical and realistic idea.

8) Wood materials and a light
source
Should be within budget

=

“| like the large amount of light tables, as well as the storage ability. However the
lack of portability is a con as | would like to be able to move it from room to
room”

Is it the correct size/ shape for the environment its going to be used in?

“it’s the correct size, although the complex shape may make it difficult to store”
Are there any features that interest you in particular?

“I' am very interested in the multiple light tables, as we have a lot of children that
will want to use it”

Are there any changes you would make?

”id like to see it more portable”

Overall, are you happy with the design and hence would like to see any further
development?

Conclusion on my initial design developments

After analysing the developed designs and considering the practicality, usability and aesthetics
of each design, | have concluded that | am going to select and further develop the stackable
box system. This is because it is the most practical and space efficient design, especially as the
preschool have stated that they’d like the design to be easily stored and maneuvered. This
design is the most functional as it has multiple functions and features and can be used by the
most amount of children at one time. Furthermore, this design is the most aesthetically
appropriate for the preschool as the boxes can be painted and themed easiest to fit the
aesthetic of the preschool. And overall, this design is the best and most appropriate design.
This design meets the specification the closest. Therefore | am now going to develop and
research deeper into how | can improve this design to the best possible standard.




Further developments on chosen design — the stacking system

In this section, | am going to research, sketch and develop various ways of stacking the boxes together. As |
am making 3 light boxes, they need to be stacked easily and safely without falling down or collapsing. Sketch Test development CAD Test development
Therefore | need to develop and test various ways of securing the boxes together.

After my initial paper model | completed earlier on in my development stage, | decided to create a
wooden model in order to gain a more realistic insight to see if the design is safe and affective.
Construction

in order to construct the model, | drew out a box net on 2D Design that includes finger joints so the box
can slot together. After | have drawn out the box net, | drew separate pieces that can be secured to the
outside of the box so that the boxes can be stacked without sliding off each other, as shown in the photo
on the right. | then copy and pasted the design 3 times.

After | had finished drawing on CAD | exported the file and imported it to laser 5.1 in the workshop. | then
cut the CAD onto laser ply using the laser cutter.

Next | glued the boxes together via the finger joints using a hot glue gun. And | also glued the other pieces
to the outside of teach box on the corners with a hot glue gun.

Limitations

there are a number of limitations with this model. Firstly the box isn’t to scale and doesn’t accurately
represent the weight of my design and therefore not acutely represent how stable the boxes will be.
However creating a wooden model is more accurate than my previous paper model and this model is
going to be the closest representation to my final design and therefore is still a valid form of testing.
Secondly the locking system isn’t accurate to what | would actually use in my final design. However it acts
as a representation of what the lock would do in terms of function. And therefore is still a valid form of
testing an modeling.

Testing and conclusion

i then proceeded to stack the boxes on top of each other to see how they’d fit. They fit together really
smoothly, however it made me realize that they can be knocked over very easily, therefore | realised that |
needed to add more security. Therefore | tried to test a locking system. | tapped in a very small nail into
the bottom of each box on two sides (as shown in the photo on the right). i also tapped a small nail into
the top of each box so the could be secured together. | then used a small wire to represent a hook as
shown in the photos on the right.

| have concluded that my design needs a sort of locking system rather than just loosely stacking each box,
which was represented by the nails and wire. For m actual design, | could use a variety of locks or hooks,
which | will assess when drawing up my final design.




Further developments on chosen design — The light feature

Construction of the model

For this stage of development for my design | have decided to do some practical research and testing in order to
figure out the best and most convenient way to position the LEDs under the frosted glass table top. In order to
take out my investigation | have selected my materials and electronics that will represent each component of the
light feature in my final design.

Firstly | used a coping saw to cut a circle of clear acrylic. This will represent the glass table top of my design. In
order to make the acrylic circle frosted | used white spray paint and applied a light coat on the surface of the clear
acrylic. Secondly | made a circuit with one white LED and a battery pack, | used the soldering iron to secure the
wire to the LED and powered it with AA batteries.

Finally in order to carry out the testing, | took my model to a dark room and held the LED light under the frosted
acrylic at different angles in order to find the most appropriate position for my LEDs in my final design.
Limitations

As with all models and investigations, there are always limitations that are important to recognise and take into
account when concluding the results. One limitation was the fact that | was using spray painted acrylic rather than
glass (which | going to use in my final design). This could make my results invalid as he plastic might behave
differently with the LED than glass would. Another limitation is the fact that | was only using one LED rather than
multiple, therefore my results might not be valid as the results could be different if | was to use multiple LEDs
together. Some of these limitation are difficult to avoid, therefore when it comes to my final design | am going to
be open to further alterations and adjustments.

Results of the investigation

In conclusion, | have realised that having the LEDs directly under the surface will cause the light to spot, which | do
not want in my final product. My initial hypothesis was that the best way to position my LEDs was directly under

the acrylic but at a distance where they don’t spot. However | realised that even if the LED is held directly under The LED has spotted on the
the surface at a larger distance, it still spots, and if | was to hold it at a distance where it didn’t spot, the light transparent acrylic. This is due
wouldn’t be bright enough. Therefore | decided to try some different positioning and placements of the LEDs. to the angle of the LED an the
| placed the LED parallel to the acrylic in order to illuminate the surface without the light spotting. | have distance of the LED from the
concluded that this is the most affective way of illuminating the acrylic and | intend to incorporate this into my acrylic

final design.



Further developments on chosen design — The

construction of the box

It is very important for me to research, test and develop different methods of constructing the box as the box needs to be secured efficiently, cost effectively and securely. | have chosen 3
different methods of securing the box and | intend to test each one in the workshop In order to decide on the best method for my design. | will be testing finger joints, metal brackets and butt

Metal brackets

Metal brackets are a second option for
| the construction of my light box. Metal
- brackets, in theory, are a very good
option as they are cheap to buy, easy
| touse and provide a clean aesthetic as
the brackets will be hidden on the
inside. However | intend to investigate
* the reality of using these brackets with
. MDF. My initial thoughts, based on the
. composition of MDF being wooden
fibers held together by adhesive, were
that the MDF would not hold the
screws securely, especially with

joints as my options.

Finger joints

>
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which include the strength of the joint as there are may points of contact,
however it is a very complex joint.
To test the practicality of this joint, | used my testing model previously used
to test the stacking system. | have reused the model in order to save material
and be as time and cost efficient as possible.
My previous model already used finger joints as it was an easy way to
construct the box model. | used Hot glue to secure the box, however in my
final product | will use PVA glue which will be even more secure than hot
glue.
On a small scale, this joint has proven to be very secure. Therefore with the
use of PVA glue on a large scale, based on the high amount of contact points
between the panels of wood, finger joints would
be a sufficient option for my final product.
However based on the complexity of the joint, | am
~_ keen to investigate other options that might be
less time consuming.
| have asked my client for her thoughts...

+2 “l like the strength and practicality, however |
don’t like the aesthetic of the joint”
My client has mentioned the aesthetics of the joint
L isn’t what she wants in her product, therefore | am
going to investigate metal brackets as another
¢ | option.

pressure applied. Therefore | have made a model test in
order to investigate the strength of a metal bracket in
MDEF. | found 2 pieces of scrap MDF, a metal bracket and
some star head screws. | then secured the 2 pieces of
MDF together. | then proceeded to secure the model to
a vice and apply weights onto the joint to test the
strength. | had a collective weight of 10KG as this is all
that was available to me. | then balanced the weights on
the joint 1 by 1. | can conclude that the screws held very
securely, and in fact, the only damage was a bend in the
Bracket as well as a slight crack as
Shown in the photographs below.
Therefore conflrmlng that screws

Butt joint

Finally, a third option for the construction of

the light box is the use of Butt joints, which are

simply gluing 2 bits of wood together with <
Poly-vinyl acetate. Using no specific bracket or

cuts in the wood, as shown in the diagram to

the right...

| decided to test this form of construction as | was keen to find out how
strong the joint would hold with just glue. Therefore | found 2 more
pieces of scrap MDF and proceeded to apply PVA glue to both pieces, |
then clamped the pieces of wood together and waited a day for the glue
to properly dry. Once the joint was secure, | clamped the wood into a
desk clamp, as | did with my previous test, and began to add the same
weights, in the same order, one by one in order to get a direct
comparison. | can conclude that the butt joint was only able to support
7.5KG before breaking, therefore this joint is not as strong as using
screws. However, the only damage to the joint was the surface of the
MDF ripping, as opposed to the actual glue breaking, therefore the
weakness is in the material, rather than the adhesive.

IRy

DEVELOPMENT CONCLUSION

A conclusion to be made is that the material surface is too weak to use a simple butt joint, however
a metal bracket is another component and therefore will increase the cost of production if | was to
mass produce my product. A solution could be to change the material, however, MDF is the most
sustainable material that is easy to work with and therefore | would like to continue to use this
material. Therefore | will be considering another joint which | will test in my next slide.




Development of lids:
el Ronged

V& i
' -
-, (r Client interview surrounding sketches:
Are there any you speciically like? ‘
| bee the ones that have a flap.
50“ — Are there any that you don't?
u.f > \ % 1 don't know about the fabric duffel style.
Pra— ) S o.:’l‘;f PN This is an idea | came up

with flaps in mind. it
features small planis of
MDF making a sturdy yet
faldable Ad. It is joined with
fabeic to aklow movement.

e

This is 3 CAD moded of ey finad Nex lid
desiga. | used 2x 3aum MODF paneds that
sandwich two elisticated fadvic
ribbom. | chase elasticated fabric 1o
Wlow the Nap to be more Nexsble.

| also added a hole 1o Jow the user to
open it aasly

To conclude: | will include this in my manalacture Docause
it satifios tha wier and alows 300ess Lo luggage which
formes pae of the brief.

My client approwad of this design whan
| howed him it. He said he Shed that
the ridges of the tube manch the rdges
of tha lid.

This shows how the model

Here Is a cardboard model | This shows how the flap can

made of the flex lid. It Nes fiat | | be folded up to access lower can be completely rolled up.

when closed. section but also st hold X Sisa e
some upper kuggage in

marked section,




Examples of Final Design

Key Points:

* Final CAD drawing to SCALE.

* Rendered.

* Different views of product.

* Annotated to explain design
— Consider Specification Points and how final design meets them.
- Materials and finishes.
- Key parts and features of design.

* Environmental snapshot with product in place.




Final Design

Aesthetics:

Due to the situation which my
clientis in | decided to design
my chair for a neutral

aesthetic. | achieved this by

finding materials which were
available in neutral colours that

could then be finished to

change their colour whilst still
fitting the other specification

points

From

| found

out that the hardboard was

unappealing aesthetically and
therefore | made the decision
to paint my chair once all the

parts have been cut out

The curved sides of the chairs
adds a modern element which
is more interesting to look at

than more conventional

straight edges, this is also more

appealing to the
of

The cushion shall be made from

black double knit wall to

constant with the bright vibrant
colours of the chair,

The logo, made from pewter,

shall be a metallic colour
making it stand out from the

rest of the chair which is ideal

Cost:

Conscious that in
relation to my
| need to

keep the cost low |

Materials:

Through investigation and client feedback | choose hardboard for the main body as it is cost
effective so | will keep to my £50 budget and through testing | have come to the conclusion that it
is of a high enough quality to provide stability and ensure it fulfils its function. Materials for the
cushion have been chosen for comfort of the user for prolonged periods of time; yarn and cushion

pad

researched low cost

materials which
would also fit the

other specification

points

Hardboard is a

relatively low-cost
material to construct
my product out of.

This fits very well

with my sustainable

element of the

design as it is reusing

materials.

| looked at several
different websites
and shops to find the

most cost effective

way of making the

cushion.

From the hardboard,
dowels, cushion logo
and paint the cost

should come under

the budget | set

myself to ensure it
could be sold for £50

Environment/Sustainability:

My made it clear she wanted a product which was as environmentally friendly as possible,
This led me to researching sustainable materials and how in general a product can be sustainable. |
found hardboard to be the most sustainable material as it is 100% recyclable, biodegradable and
comes from a sustainable source. Hence much of my design will be constructed from hardboard. |
will also be using environmentally friendly paint to finish my product, using water-based paint not
acrylic paint. | will ensure any excess material which | do not use it either put into recycling or
reused in some way. | have tessellated my design and made parts fit closely together so not to
waste any material.

The yarn, the cushion will be knitted from, has no negative impact on the environment as it iis
made from plant based fibres. The pewter for the logo can be easily recycled due to its high melting

it

Size:
Through various
investigations of

chairs, people and

school equipment
| found the
precise

measurements for

each part of the
chair.

The storage space
inside is crucial as
it is the solution
to not
having enough
storage in their
studying
environment.
These triangles
will be able to
hold up to the
standard size of
the large lever
arch folders

The
anthropometric
data | gathered

greatly guided the

sizes for the
different parts of
the chair

Function:
This chair functions as both a chair and as
storage space, this solves the problem of
lack of storage space in

as well as the problem of
uncomfortable overpriced desk chairs.

From ergonomic research on desk chairs |
learnt the best angles to use and how the
user's posture can be improved by
designing a chair which forces them to sit
in a certain way.

It was made clear by my that this
chair was mostly going to be used for
desk purposes but also generally as
seating. Because of this | used a 110-
degree angle between the back and the
seat so that the chair could be used as
both.

The lack of doors of the storage holes was
a cost effective decision and it lost makes
it easier to gain access to the objects
stored.

The cushion will provide extra back
support for the user which is key for
prolonged use.

The leaf logo successfully fulfils its
function of making it clear the product is
branded.

The final design of my chair has been heavily influenced
from all my research and has gone through several
changes from the initial design. The posture research to

ensure maximum comfort for my

, researching

potential materials made me revaluate what areas of the
design were important for the client and then for this
project and finally looking at manufacturing methods to
figure at how | would be able to construct my chair.




Final design

The Main design

Non toxic paint
makes it child
friendly

2d design to create the Poplar

Metal hinges so the
Legs fold up for
storage.

Plywood legs, cut with a
tenon saw. This is a sturdy
and durable material.
Therefore will be able to
withstand heavy use in a
preschool

Aluminum sheet (3mm) for
the base plate, this will be
screwed in so | can access
the electronics. Provides
ergonomic access to
electronics

I will be using MDF as the main
structure to every box, this is because
it gives a smooth surface finish which
can then be painted with a variety of
different colours so that it fits the

aesthetic of the preschool.

stack securely.

back of each box

It shouldn’t
exceed £300

1 will be using the silhouette feature on

Preschool logo and then exporting it to
Laser 5.1 and etching it onto vinyl.

I will be using 3mm
aluminum sheets and
bending them around a
right angle and screwing
them into the MDF so
that the boxes are able to

The switch will be on the

The stacked boxes

Handles on
both sides
make it easy
to pick up,
move around
and stack

Bright primary
colours to attract
the children's
attention

No exposed electronics,
and no high voltage
batteries or mains power.
Makes it safe for the
children

It will stand 60cm
from the ground, this
will make it an easily
accessible height for
the children

N

MDF is also light weight
and has sufficient
durability for its use

The boxes will be
stacked and secured
by aluminum
extrusions

Not too wide,
making it
ergonomic to
maneuver

Specification check list

“am reaIIy pleased 1) Childish aesthetic and

. . . seamlessly fit into the room
with the final design, 2) Durable
this will fit perfectly in
our preschool” - é; (E:asy totm.a”euver

orrect size

Sheela Fuller (Poplar 6) Safe
Preschool manager) 7) Functional with storage

8) Wood materials and a light
source
9) It should be within budget

At the top of each box, LED’s will illuminate the
frosted acrylic to give the light box feature. After
discussing with the preschool, they said “the best
sensory stimulus is sand”, therefore 2 of the boxes
will both have different coloured sand in.




Final CAD design annotated

12mm ply will be used for the
frame of the bike stand. This will
be strong enough to hold the bike
upright and would not break

under stress. It can also resist any The plywood frame would be
knocks without getting damaged. coated with a varnish, and the
edges will be covered in veneer

_ to improve the aesthetics. This
Because of how tight the angle of will also protect the bike stand

the frame is, the ply might not be from water and grease.
able to bend. Therefore | may

need to just cut the ply and sand a
curved edge on the corner. This is
a cheaper method of manufacture

Bike stand looks
aesthetically pleasing with
a mix of curves and sleek
edges. It is a modern
design that would fit well
within a home

environment. \

A silhouette of a bike wheel

Two hooks to hang cloths, is etched on to the side aswell.
jerseys, caps etc. This means panel to add to the
all cycling equipment can be aesthetics of the bike stand.

The tools will be secured
using a range of methods
including storage boxes,

Velcro straps, and frames

stored in one place. This
increases functionality
which is important to my
customers

This method of storage is cheaper to
manufacture, lighter, and more

Fold-out magnetic tray to be used There will be a clamp efficient as it allows more storage
for storing parts while working on inside the slot to hold space in an effective way. My
bike. This can be folded away to the wheel in place. customer liked that the tools were
save space. Many of my customers displayed on the floor

surveyed work on their own bike

The whole side panel of the stand folds
down, the tools would then be
presented clearly on the floor making
finding the correct tool easier for the
user.

| will attach a hinge to the frame to
allow it to fold down. This will make
it easier to store when it is not in
use.




Perspective rendering of final design

Large finger hole to
accommodate 95
percentie finger Upcycied beit for
dreumference. strong but comfortable
Washer for strap /|

/ cTying.
- Curved back support 10

enhance ergonomics.

[ Fleibie lid for access ]

M6 |oint connectors

Paneis of the Nd match are adjusted using
the parallel ricges of common tools;
the drainage pipe for a allowing home

oy disassembly and
maintenance.

consistent aesthetic.

Upcycled drainage pipe
provides a rigid frame
for protecting luggage.

Polished steed exposed
1o enhance Bauhaus
effect

Staggered plywood
siats provide a strong

structure but leave
large air gaps to save
weight in comparison
to a solid bleck.

Al LN



Environmental snapshot
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Section D: Development of Design Prototype (Za marks)

Pieces of work to evidence:

 Manufacture Plan

* Step by step explanation of how to make your design if you
were to.

e Tools, Materials, components, processes.

e Quality Control checks — How would you ensure each part
is made correctly — size, shape, finish, working?

* Health and safety — what health and safety checks will you
make — PPE, extraction, remover sharp edges etc...

* Exploded diagrams.

 CAD drawings 2D or 3D to help explain how design will be
made.

e Parts list —include size, number of and costings.

* Any test pieces, models or prototypes.

Key Points:

Planning the stages of your
manufacture.

Step by step.

List materials, components,
tools and machinery.

What quality control checks
will you need to carry out at
certain stages?

What Health and Safety
measures will you take at
certain stages?

How will you consider the
Environment and reduce
impact on the environment
during manufacture?

A table or flow chart.




Examples of Orthographic
Drawings

Key Points:

« 3 Angle orthographic drawing. Min 3 views — Front, Side, Top.

* Scaled drawing showing all parts and features including hidden detail.

e All parts dimensioned —in mm.

* Orthographic can be completed on fully assembled product or individual parts.

* Another person should be able to look at this drawing and make the parts to the correct
size.




This orthographic drawing clearly shows the dimensions of all the parts that | plan on using for

O rt h Og ra p h i C d ra Wi n g the manufacture as well as a part list showing the sizes and quantities of each part.

Part Description Length Width Thickness Quantity
(mm) (mm) (mm)

Design layer The main layer of 845 830 3 30
design

Dowels Holding the layers 400 25 diameter 25 diameter

+ spacers together

Spacers for all  To go between the 28 diameter 28 diameter
the dowels layers

These are some exploded diagrams [f7/i(+(*{(
of my final design from SolidWorks. |\ ‘\\\\
They show how the design will be \‘ oo
slotted together as one of the main A
specification points, | had was for
my product to be flatpack | will be
using no glue or other permanent
fixtures to hold it together




Orthographic drawing




Orthographic drawing and exploded diagram

Front View

A visual aid as to how the product will be assembled
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Orthographic drawing

Mow | have got a prototype I'm happy with | can start to manufacture the final product. This page shows all of the
orthographic drawings | have produced which | will be werking from during the manufacturing process.
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Orthographic drawing

Engineering drawings Drainage Tube: productanacurae desgn. During producion, pars o ave

their dimensicns checked against these engineening drawings as a

Engineering drawings
End Back ply piece:

Flexi Ply

[— — — — — — — — — —
Thils

product an scouate design. During production, parts showld hasse
theeir dimenesions chescked against these engineering drawings as



Examples of Exploded
Diagrams

Key Points:

e Show individual parts and components of a product.

 Show how parts join together.

* Shows hidden parts.

 Can be drawn in CAD or hand drawn.

* |If using CAD, it’s better to draw individual parts and then assemble them in an assembly
drawing so that they can easily be exploded.




Inreduction =,

GA DRAWING OF
FINAL ASSEMBLY

This is the ossambly of the lomp and
the part which will kol the lomp on
the tripod using balts, the sxploded
viaw shows how [ will be assembled
ored the order of atsembly,
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Examples of Parts / Cutting
List

Key Points:

* Detailed list of ALL materials and components required to manufacture your final design.
* Dimensions of materials and components in mm.

* Length, width, depth.

* Number of each component or material of same shape and size.

e Cost?

* In atable format.




Cutting list — with price estimate

PART

10

11

12

13

14

15

16

MATERIAL

LEDs

Aluminum

Metal

MDF

Aluminum

Plywood

Clear acrylic

Wires

Solder

Vinyl

Screws

Battery

switch

Silicone sealant

Coloured paint

PVA glue

DESCRIPTION

Strips

Sheets

Hinges

Boards

sheet

sheet

sheet

wire

Solder

sheet

Crosse head

9 Volt

switch

clear

Blue, green,
yellow, red

Glue

LENGTH

400mm

120mm

40mm

2.4m

250mm

400

500mm

M

10cm

20mm

HEIGHT

100mm

25mm-

1.2m

250mm

200

500mm

10cm

THICKNESS

3mm

18mm

3mm

18mm

5mm

PRICE PER PIECE

£9.99 per reel

£2.50

£1.50

£40

£5

£7.50

£20

£3 per reel

£7

50p

5p

£3.95 for pack of
2

50p

£3

£25

£2

QUANTITY
FOR 1 BOX

4 cut LED
strips

20

1 pack

4 cans

1 bottle

PRICE FOR 1 BOX

No more than 1 reel
needed for all 3 boxes -
£9.99

£10

£6

£40

£10

£15

£20

No more than 1 reel
needed for all 3 boxes -£3

No more than 1 reel
needed for all 3 boxes -
50p

50p

£1

£3.95

50p

£3

£100

£2

QUANTITY
FOR 3 BOXES

12 cut LED
strips. 1 Reel

12

12

1reel

1reel

60

3 packs

4 cans

1 bottle

TOTAL PRICE FOR
3 BOXES

£9.99

£30

£18

£80

£30

£45

£60

£3

£7

£1.50

£3

£11.85

£1.50

£3

£100

£2

TOTAL PRICE FOR 1 BOX: £225.44 (if one singular box was manufactured) — HOWEVER, the cost of paint, silicone sealant, wires, solder, LEDs will be spread over all 3 boxes. Therefore with this taken into account, the price per box goes down to:
£110.28 when 3 boxes are made, making this box £10.28 over the customer budget.
TOTAL PRICE FOR ALL 3 BOXES: $405.84, although as stated below, the paint price was split 4 ways, making my product cost £330.84 — this is £30.84 over budget
NOTE: Many of the components, such as the paint, was shared between students and the price for many of the materials was split, therefore in reality, the cost estimate above is an over estimate.



Cutting list

Part Usage Material Length Width (mm) | Thickness Quantity

number (mm) (mm)

1 Bottom Plywood 900 600 12 1
plate

2 Front plate | Plywood 900 600 12 1

3 Top plate Plywood 900 600 12 1

4 Curved Flexi ply 800 300 6 4
backs

5 Hooks Aluminium | 250 30 30 2

tube

6 Magnetic Magnetic 200 250 30 1
tray tray

7 Arcs Plywood 1300 800 12 2

8 Hinges aluminium 80 30 - 7

9 Storage Plywood 1300 800 9 2
doors




Examples of Plan for Manufacture

Pieces of work to evidence:

 Manufacture Plan

* Step by step explanation of how to make your design if you
were to.

e Tools, Materials, components, processes.

e Quality Control checks — How would you ensure each part
is made correctly — size, shape, finish, working?

* Health and safety — what health and safety checks will you
make — PPE, extraction, remover sharp edges etc...

* Exploded diagrams.

 CAD drawings 2D or 3D to help explain how design will be
made.

* Parts list —include size, number of and costings.

* Any test pieces, models or prototypes.

Key Points:

Planning the stages of your manufacture.
Step by step.

List materials, components, tools and
machinery.

What quality control checks will you need
to carry out at certain stages?

What Health and Safety measures will you
take at certain stages?

How will you consider the Environment
and reduce impact on the environment
during manufacture?

A table or flow chart.




Plan of manufacture

Step Number Machine/Tool

1- Getting
materials

Materials

Hardboard
Dowel

Below is a step to step plan about how | plan on manufacturing my chair. | have included details about how each step will be

carried out and how | will be doing itin a

Process

Gather materials listed in the “cutting list” on
the previous page

as well as

Ensure there are no defects in the
materials (e.g. warping of the
wood)

Check sizes of material are
correct (e.g. check diameter of
dowel with micrometer)

Be careful about splinters when carrying the
hardboard

2- Drawing
designs to size

Using the CAD program “2D design” draw
out the layers of the chair design

Ensuring that | am not exceeding the limited
size of the laser cutter (1200mm by 900mm)
for each design

Using CAD and CAM will ensure
that each layer is identical in
every way. This is important for
comfort of the user and therefore
the functionality of the product

3- Marking out
materials

8 x Hardboard
sheets
(2440mm/122
Omm/3mm)

Mark out the hardboard sheets 1200mm by
900mm, two of these size rectangles will fit
on one sheet

The remainder of the wood will be used for
the spacers which will go between each layer
of the chair design, so no hardboard is being
wasted

Because the sheet | am marking
out is very large, | need to be
extra careful that it is being
marked out correctly and that the
wood isn’t bending in any areas
To en-suite this doesn’t happen |
will mark the wood out flat on the
floor

4- Cutting out
the main chair
design

16 x
Hardboard
sheets
(1200mm/900
mm/3mm)

Now that the material has been cut to size, |
can put them each individually into the laser
cutter and program the laser to cut out the
pieces from the 2D CAD drawing | drew up
previously on 2D design.

Check the cut-out layers against
the template to check the sizes

To ensure | do not encounter any of toxic fumes

from the laser cutter | will turn the extraction fan

on whilst using the laser cutter and wait a
minimum of 60 seconds before opening it to
ensure that all the fumes have been extracted
before | take my hardboard out

5- Cut out the
spacers

16 x
Hardboard
sheets
(300mm/200
mm)

Measure each remainder sections of
hardboard to the correct size
Use the laser cutter to cut the spacer out

Check the inside and outside
diameter of the spacers by
putting the spacers on the dowels
and checking to see if there is a
good amount of manoeuvrability

Same as the above




Plan of manufacture Continued

Step Number Machine/Tool Materials Process

6- Cut the
dowel

25mm
diameter
dowel of length
2400mm

Mark out dowel every 400mm with a
pencil

Cut the dowel using a hand saw. Ensure
that the dowel is clamped in place so that
it doesn’t move whilst being cut

As the total length of the
dowel is 2,400mm it needs to
be divided into 6 equal parts.
So

Clamp the dowel tightly enough so it does
not move whilst being cut

Keep fingers a good distance away from the
blade of the saw when cutting

Wear safety googles so no sawdust gets into
your eyes

Wear an apron to protect the clothes you are
wearing

7- Painting and
finishing the
hardboard

Different
coloured Paint
PVA

Mix the chosen colour of paint with PVA
in a 10:1 ratio of paint to PVA

| will do several layers of
paint for every layer to
ensure it covers the layers
well and leaves a good strong
finish

Wear an apron to protect my clothes

No face mask will be needed as the paint is
water based with no toxic chemicals/fumes
to be inhaled

8- Pewter
casting a logo

Pewter
MDF Mold

Make an MDF Mold using the laser
cutting ensuring that there 3 parts; the
cut out shape as well as 2 sides of solid
MDF

Heat the pewter up to melting point
using the flame fast machine and then
pour it into the mold using the ladle
Sand down and polish the leaf logo until
shinny

Attach logo to end layer of chair

Fill the mould up slowly so
that air bubbles are not
trapped within the molten
pewter as this would damage
the aesthetics of the logo
Ensure the mould is fully
filled by filling it with pewter
until it starts to overflow

Wear safety googles and an apron when
dealing with the molten pewter as it may spit
whilst it is being heated up

Use a ladle to transfer the molten pewter to
the mold and keep yourself a safe distance
away from it

Leave the pewter for at least 5 minutes to
cool down before removing it from the
mould

9- Knit a
cushion

Black Poodle
wool

Follow the steps for the loom knitting
pattern using the hook, loom and wool
Knit until the cushion is just over 400mm
long

Keep the wool at a uniform
tautness whilst knitting so
that the pattern is maintained

N/A




Plan of Manufacture

Task Materials/ tools needed Description of the process Quality control Health and safety
Marking out, MDF 12mm sand belt, This is the initial process | will have to complete for my manufacture. Make sure the markings are drawn out Make sure you are wearing the correct
cutting and sandpaper, | will start by obtaining the 12mm sheets of MDF and begin to mark out 5 squares with a pencil and a ruler. | will mark 2 476x400mm squares, 2 500x400mm squares accurately — double check before cutting PPE, this includes wearing an apron to
preparing MDF tenon saw, and a final 476x476mm square. Next | will use a clamp to clamp the wood in a work bench and proceed to saw down the markings with a tenon saw. Then, use the out. Make sure the boxes are drawn close prevent your clothes getting caught in
box panels clamp, sand belt (if necessary) or sand paper to sand down the edges until fully satisfied. Then | will obtain the panel that measures 476x476mm (this will be the bottom together — minimalize wastage. Saw down machines, or dust/ harmful chemicals
pencil, piece) and use a pencil and ruler to draw a central 150x150mm square (this is the access to the electronics and where the aluminum square will be screwed over later the lines accurately Make sure there’s no getting on your clothes. Make sure you
ruler, on). Following this | will use a pillar drill and a large drill bit, begin to drill in a consecutive line slightly inside the 150x150mm square markings until the middle section rough edges. Make sure the square is central are wearing safety goggles to protect
hand drill, is removed, leaving a hole in the wood. Thereafter, | will use the bobbing sander to sand the edges flat, so the cut out is as square as possible. After this | will obtain a and accurate. Make sure the MDF is your eyes from dust.
drill bit, second MDF side panel which measures 500x400 mm, | will use a pencil and ruler to measure a hole 150mm from the bottom of the panel, | will ensure the hole is clamped and you drill in the hole for the Ensure the extractor is on when using
pillar drill, central (250mm from the left and 250mm from the right) , and then use a 25mm forstner bit and a hand drill to drill a hole in this position. This will be the hole for the switch, this is to ensure the hole is accurate. the sanders.
Bobbing switch. Double check the switch is the same size as Ensure your fingers are a safe distance
sander Next, source the 2 panels measuring 476x400mm and use a pencil and ruler to draw the shape of the handles (see final design), ensure its drawn central and 30mm the forstner bit. Make sure the drill is from the sand belt and bobbing sander.
File from the top and the handles are 120mm in length. Use the pillar drill to drill a chain link of holes on the inside of the markings, then proceed to use the bobbing perpendicular to the surface. Ensure the drill is a safe distance from
(potentially) sander to smooth the edges. your fingers.
ALTERNATIVE METHOD
If the bobbing sander isn’t working, use a file to smooth the edges.
All 5 sides are now cut and ready. This includes 3 sides that have been cut and sanded, 1 side with a switch hole, and the base with a hole for electronics access.
Marking out, Clear 2d design The next component is the acrylic surface. Ensure the 2d design is correct and double Ensure the laser extractor is on and you
cutting and Acrylic Lasercut 5.1 | will start by loading up 2d design on a computer. Then | will draw a square using the line tool which measures 476x476mm. Following this | will export the 2d design check the units are in MM as opposed to wait 30 seconds before removing the
preparing the S5mm Laser cutter document as a DXF file. This will be exported to my user area. following this | will load up Laser 5.1 on the laser cutter computer in the workshop and import the file inches. Makes sure the file has been acrylic.
acrylic Band saw from my user area. | will set the speed to 12, power to 100 and ensure the line is black, this means it will be a full cut, as opposed to an etch. | will then download the exported as a DXF file. Test the laser to For the alternative method: Make sure
(potentially) file to the laser. The next stage is to source a sheet of 5mm clear acrylic. | will try to use a scrap piece as opposed to a new piece in order to minimise wastage. Then | make sure the laser is lined up correctly. the teacher uses the band saw and that
Sand belt will put the acrylic into the laser, line the laser up with the corner of the acrylic, click ‘test’ on the laser to ensure the acrylic is in the correct place, then shut the lid If | do the alternative method, ensure the you’re wearing safety goggles and an
(potentially) and press start. This will cut out my square. After its finished cutting, | will wait 30 seconds for the fumes to extract and then remove the acrylic. measured markings are correct — double apron when using the sand belt.
File/ sand ALTERNATIVE METHOD check with a set square that its an accurate
paper If there is a problem with the laser cutter, | could use a ruler and Stanley knife to scratch the dimensions directly onto the acrylic, and then proceed to cut it out using square.
(potentially) the band saw (the teacher would do this for safety reasons) following this | would sand the edges down.
Once the acrylic is cut out, the next step is to frost the acrylic, | will be testing various methods during my manufacture.
Now the acrylic is cut and prepared, ready to progress onto the next component (store acrylic in a safe place until needed)
Marking out, MDF 4mm Pencil The next component is the support lip for the acrylic to sit on. Ensure the measurements are accurate - re Ensure you are wearing safety goggles
cutting and MDF 18mm Ruler In order to manufacture this, use a pencil and a ruler to draw 4 rectangles measuring 80mm in width and 440mm in length. Following this | will cut along these lines measure them to check, before cutting. and an apron when using the fret saw.
preparing the Fret saw using a fret saw, | will then sand the edges until they are smooth and straight. | will use a scrap piece of MDF if possible in order to minimize wastage. Following this, Check that the rectangles angles are 90 For the alternative method: make sure
MDF support Sand belt in order to ensure the acrylic is supported with strength, | will cut out corner supports. To do this, obtain a piece of 18mm MDF and draw 4 rectangles measuring degrees using a set square. the teacher uses the band saw.
lips (to support Band saw 18mm in width and 80mm in length. Then cut these using the fret saw, this should leave you with 4 square sections of MDF (18x18x80mm) these will go in all four
the acrylic (potentially) corners for increased strength.
surface) ALTERNATIVE METHOD
If the fret saw isn’t working, ask the teacher to cut along these lines using the band saw.
The support lips are now cut and prepared (store in a safe place until needed)
Marking out, Ply wood Pencil The next component is the hinged legs Ensure the measurements are accurate — Ensure you are wearing safety goggles
cutting and 20mm Ruler In order to manufacture this, | will be using ply wood as this is a strong and sustainable material. Draw the design onto the wood (as decided in my development remeasure them to check, before cutting. and an apron when using the saw(s).
preparing the Tenon saw section) it should measure 350mm at its widest point, and 200mm in width. Following this | will use a tenon saw and a bench clamp to saw long these lines. In order to Check that the design is correct: refer to For the alternative method: ensure the
hinged legs Pilar drill saw the gap (see leg design on final design page) | will use a pillar drill to drill a chain of holes on the inside of the gap, and then use a bobbing sander to sand the final design. Ensure all edges are smooth to teacher uses the band saw.
Bobbing edges until they are smooth. Finally: sand all edges until smooth. satisfaction.
sander ALTERNATIVE METHOD:

Crosscut saw
(potentially)
File
(potentially)

If the tenon saw isn’t efficient or is difficult, use a crosscut saw, or the band saw (ensure its used by the teacher)
If the bobbing sander isn’t working, use a file.

The legs are now cut and prepared (store in a safe place until needed)




an O manurtacture

| will take the bottom plate plywood

and mark out the sizes using a ruler

and pencil. | will use a protractor to

measure the angle for the front side
to be cut.

panel of plywood to size using the
circular saw

This will be
20mm thick plywood. I will also cut
the angle out of the front side for it

to slot together with the wheel

Next, | will take the plywood for the
arc pieces on the back of the storage
compartment. Using a ruler and
pencil | will draw on the sides. | will
then attach a pencil to a tight string,
with one end connected on the arc
corner to draw a precise curve.

| can then move on to measuring out
the top panel. For this | will use a pre-
made template to draw on the
helmet hook (I will draw a template
on card and cut it out). | will use a
ruler and pencil to measure and draw
the rest of the sides

| will take the large front panel of
plywood and mark out the shape to
be cut. Once measured correctly | will
cut it out using the circular saw and
jig saw
. I will use the circular saw
at an angle to cut the edge. | can then
use the arc pieces as a guide to see if
it fits correctly.

Are the arc
pieces the
correct size?

using the circular saw and a
handheld jig saw. Once cut out | will
sand down the edges to make sure

the curve is neat and the correct

| can then cut out this panel,
again using the circular saw
, and | will
use a jig saw to cut out the
curved helmet holder on the top.

unit fronts. These will be the
parts that will fold down to
access the tools and
components. | will cut these out
using the same template as the

Once they are cut out, | will use
the laser cutter to etch the bike
wheel pattern on to the side.
This will add to the aesthetics of

the bike stand.

For the curved side of the
storage unit, | will laminate the
wood myself. | will create a guide
using a block of birch or other
softwood and will cut out the
shape of the curve. | can then
laminate the wood using this
guide, assembling the strips
together to create the curve.

Next | will use hinges to attach
the front panel. | will connect the
hinges with screws, and then
screw in a magnetic latch to the
top of the compartment.

The first part of my design | will
assemble is the storage
compartment, | will use corner
blocks to attach the back panel of
the compartment to the sides. |
will also use wood adhesive for
extra security.

cut out, | will sand them down
using sandpaper.
Some of
these edges will be sanded to a
slight curve to ensure they are
safe for the user. | will also
varnish them to improve

Are the 2
curved pieces
identical to
each other?




Next, | will connect the wheels to the
underneath of each storage
compartment. These will also just
screw directly into the underside.

Next, | need to assemble the parts to
the top panel. | will use two small
hinges on each side of the magnetic
tray. The hinges will be screwed
directly to the top panel, and | will use
a nut and bolt on the tray. | will attach
a magnet to the top panel as well
using adhesive, which will keep the
tray in place when folded away.

assembled to the top panel is the
hooks. | will screw these directly on to
the plywood and use adhesive to
make them stronger and more

The next part | will have to
manufacture is the wheel holder. | will
use the sheet metal bender to bend
two pieces of metal 90°. | will then
use a cordless drill and a jigsaw

tocuta
slot in each piece. These can then be
connected to another metal part
which will be attached to the frame
with a wingnut.

For the top plate, | will need to
connect hinges and a locking system
to the frame. | will screw a hinge on

each side of the top plate and front gg

plate. | will screw these directly to
the plates, using a wood adhesive as
well to make the bond stronger.

Next, | can connect the front panel
for the wheel to slot in to. | will line
this up with the storage units and the
bottom plate to get it in the correct
place. Once lined up, | can secure it
with adhesive and screws using an
electric screwdriver.

| will attach the bottom plate to the
two arc storage units with wood
adhesive and screws. These storage
units will act as a guide for attaching
the larger wooden panels.

Using the storage units that | have
assembled as a guide; | will then
attach the actual frame of the bike
stand.

attach the locking mechanism. |

will use a hacksaw to cut out two
hooks. These will be attached to
the front plate. There will be a

catch on the top plate so the hooks
can rotate and lock on to the catch.
This will lock the top plate in place,

and it can be put down when not

| can then add the final touches to
the bike stand. The leather handle
will be attached to the bottom
plate using screws.

The final part | will have to
manufacture is the wheel roller. |
will mark out a circle on the end of
a block of pine using a compass. |
can then use the lathe to create
the roller shape.

Once the rollers are both cut out, |

will cut 2 wooden planks to size for

the frame. | will cut these using the
band saw.

The rods will be held in place by
curved metal brackets attached to
the frame. | will assemble these
with screws, and then my project
will be complete.

| will then use a hole saw bit on
the pillar drill to cut a bearing slot
into the rollers. | can then slot a
bearing into the slot and connect
the rollers to the frame using




Introduction ~ This slide wil show how to shorten the
drainage tube 1o desired length.

Manufacture Plan — Preparing the Drainage Tube

T—ms Is a piture of me cutting
the drainage tube. You can see
(% my hand holding the part of the
tube that I'm using firmiy white |
watch the blade to ensure it is in
the right place.
| tited the tube rownd once | cut
through the side %0 | could work
e on different sections in this, the
BN stance mast Hkely to produce a
chean accurate cut.

Figure 1. Preparing the drainage tube
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This is me sanding the
tube using the belt
sander. 1 am holding the
tube farmily to ensure
This closeup shows the the tube doesn’t sand In
saw 35 It cuts along the
marked line. The line is

the wrong place. 1 am
also watching the base
carefully to observe the
cut 35 it happens and

stop sandking If tube Is at
risk.

bold to ensure | can see

it all the way round and
Istickto it

To the right, 3
closeup picture
shows what the tube
should look like after
sanding. The aim
with sancing down
was to aiow the ply
pleces to sit flush
with the tube edge
({marked in red) 50
the scratches as a
result of the process
will be hidden and
don't matter as they
don't affect function.




Manufacture Plan — Plywood Parts

Introduction ~ This slide will show how to route the
plywcod components of my project.

Routing Plywood Parts
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Manufacture Plan — Aero ply backrest former
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Continuous Testing

Section E: Analysing and Evaluating (1o marks) - this year only and Evaluating of:
e Design Ideas.
* Models.
Pieces of work to evidence: *  Final Prototype.

* CAD Drawings.

e Testing and evaluating final design — Compare final design against your
specification points. Score them out of 10. Explain the areas of strength and
weakness in your design. Costs. Timescales.

* Testing any CAD models, card models or prototypes you have made. Stress / strain
test. Environment Impact / Carbon footprint. Weight. Suitability of materials. Size.
Comfort.

* Client feedback and analysis — Feedback from you customer / client on your design.

* Modifications and improvements — how could the design be further developed
improved? Drawings to show what this might look like.

 Commercial Manufacture — If you had to manufacture 1000 units, what methods
could you use to improve accuracy and efficiency in the manufacture of your I -,
product? Templates, jigs, CNC machines. asoa 4 ”
Would certain industrial processes be better suited?

* Product Lifecycle Assessment — Cradle to the grave assessment of your design. .gg"‘“%““"
What impact will your product have at each stage? Standards and legislation. U E"




Evaluation

Specification point

1. Make a product that would stand out
within the surrounding environment

6. Make the chair as space efficient as
possible

9. Suitable materials for making a chair

Ratings against specifcation points The overall average rating | gave my final product was 7.5/10 and my . I am happy with both
scores but now looking at the final product | can see areas where | would be able to improve the product to
meet the specification points more.

From looing at both mine and my ratings | can see the points that | did not fully fulfil was having a chair
that is comfortable to use for prolonged periods of time (6 hours) as well as the space efficient and suitable
materials specification points. These are areas | will look at for my further modifications.

@Client rating WMy rating

Measure of success Client rating

The shape of the chair is - because of the storage options within it and that makes it -t in its environment. 7/10

| spent £45 on hardboard, £13 on the dowel, £2 on paint and £2 on yarn. This comes to a total of £62, my goal was so stay below £50 -
however my client was understanding and _ than this if | incorporated space efficiency or storage options to the chair
which | did both of.

This specification point was considered repeatedly through out the design as well as manufacture of my product, everything right until the
finish of the chair. The only part which | would consider to have a negative effect on the environment would be the use of the laser cutting
due to the fumes realised from it.

The final chair. within the _which were 500mm by 900mm by 1000mm, that | had set out in my diary of manufacture
hence this specification point was completed fulfilled.

The product functions as a chair very well. It is - and is _ to sit on, so this specification point has been achieved. The only
negative is that sometimes the cushion can move because it is completely detachable from the chair itself.

| made the chair _ in two different ways. | made it flatpack as well as multifunctional as storage space. The chair being flatpack
means that it can be easily assembled and disassembled when needed (for example when a student is moving to a new house) | will be
testing how easy it is to disassemble and reassemble as well as if it was time effective.

This will be tested.
This chair fits for a 16 to 25-year-old and would also probably suits older adults as well

The main reason why the chair was uncomfortable for _ of time was because of the material choice and how the material
was used in layers which were, after some time, uncomfortable to sit on even with the use of the cushion. The cushion was relatively thin
and




All the tests which | will be doing on my final product will be to evaluate how well | have met the
specification points which | set out to achieve at the beginning of this project.

Testing final product

Weight testing

Environment
testing

Size test

Durability of
materials

To test how much - my chair
could withstand | put weights on the
seat area to see at how much weight it
could withstand

| also had several different people
ranging from 18-25 years old sit on my
chair including the client.

To evaluate how well my final product
fits in with the surrounding area | took
it to environment in which it will be
used by the client. This is the clinets
bedroom which she has at university,
the chair will be used mostly at his desk
so this is where | will test the chair.

| will access how well the chair
physically fits into the environment. In
my updated specification | made it clear
the chair could be no larger than
500mm by 900mm by 1000mm. If it can
be comfortably used with a standard
sized desk as well as if it fits to the
shape of the human body.

| will let the client use the finished
product for several weeks and then
come back and inspect it to see if any of
the parts had been worn away or
damaged during use.

| had several different people, all within my target market,
sit on my chair so that | could see how the weight of
different people was handled. | had one person of -, one
of- and one of he chair withheld all this weight
with no problem at all. In addition to this the chair easily
withheld the weight all the books, folders and textbooks
which were being stored in it as well as the user sitting on it.

| had the client use the chair in several different ways. Using
it as a chair at a desk to do _ and well as using it

to read a book. As you can see from the pictures
the chair was easy and to use in its desired
environment.

wise it also fit in with the environment as the

room had standard natural wood furniture as well as the
teal coloured walls.

| measured the height of the chair in relation to the height
of the desk as well as the width of the chair in relation to
the length of the desk to show that the chair can be used

at the desk. | also looked at how the user's leg
were sitting on the chair to see if it was at a comfortable
height, which they were. “The chair was definitely a
comfortable height to use with my desk and it fit the shape
of my body well”

After use of the product for some time | checked different
areas of the chair to see if any had been done to
any of the parts. | saw that some of the paint had started

on one of the teal layers. This is possibly due
to when the spacers were being taken off an put back off
and they were rubbing against the layer. The materials
themselves are still very high quality and have



Testing final product

Ergonomic
test

Lightweight
for portability

Disassemble
with ease

| will observe the user sit on the chair
and see how they take books and other
objects out from the storage underneath
the chair.

| am going to get the client to try and
move the chair into the desk and push it
backwards to see how easy to be would
to move a daily basis.

| wanted to test how - it would take
for the user to disassemble the chair as
the idea behind not using any glue or
other permanent fixtures was so that
the chair could be disassembled and
then re assembled in another place if it
was being moved to another house/
area. | also wanted to access how easy it
was to assemble and disassemble.

| asked the client to sit on the chair and
try to take objects out of the chair from
the different areas. The feedback | got
from my client was that “/t was easy
enough to the books out of the storage
holes however it proved difficult to put
the folder but in the far-left bottom hole
because of the shape of the hole and the
other books which were already in the
hole”

| had assumed because of the thin
materials that | was using that my
finished product would be _ so
that the user would be able to move it
when sitting on it. However it proved
to some extent to move the chair as

it was dragging along the floor and

to lift the whole chair due to the

of the chair itself as well as the
objects stored in it.

It proved to be to some extent to
chair due to how some of the
spacers were on the dowels. “Some of
the spacers were much harder to take off
then others and it was fairly time
consuming to disassemble. | would say it
was simple to do as you are just moving
circles off a dowel, however time
consuming




After testing my final product | sat down with my client to
F e e d b a C k talk about what specific feedback they had about the final
product and asked them what they would change so | had
client input before | started doing my modifications

Sitting down with the client:

Positive feedback:

Negative feedback:

For my modifications | am going to consider some of the areas of my chair that
myself and my felt could be improved. | will look at the issues and then
make modifications in terms so solve these problems.

Two areas which my brought up after using the product for a few weeks
were the comfort after prolonged periods of time as well as the amount of time
it took to disassemble and re assemble. Even though the chair is flatpack it isn’t

very time effective when disassembling it, so this is one of the issues | aim to fix.

Material Total cost

Hardboard sheets 45x£10=
(18 layers- 4 layers £45
=1 large sheet)

Dowel £13
Paint £2
Pewter £2

Poodle Wool £2

| worked out the total cost of the
final product, factoring in the
amount of materials | used in each
case for example | did not use all
of the wool | brought because of
the small quantity | needed.

nd total: £64
A e, .

The main bulk of the cost was on the hardboard as well as the dowels. One of
the things which | noticed during testing of the final product was that the
chair was quite wide and the overall width could had been reduced form
400mm to 350mm. This reduction in width would had meant less layers of
hardboard which would had reduced the cost by roughly £10 as 4 layers
could be taken off which took one sheet of hardboard

Another way to cut the cost in relation to materials would be to use a dowel
with a smaller diameter which would had cost less money. | opted for a
larger dowel for aesthetic and structural reasons but seeing the final product
being very strong | think a smaller dowel would had been sufficient.

What would the client would change:

Modifications:
Add integrated cushion on the seat using thicker material to make the chair comfortable for prolonged

1.

periods of time

Change the design so it can be made of less parts so can be assembled and disassembled more time

efficiently

Add storage components so that a wider variety of objects can be stored and taken in and out of the chair

with ease

Making the chair more portable within the environment it is being used in



I\/I d " f' t " These are two of the modifications which | made to my final product after talking to the and testing my final
O I | Ca I O n S product against the specification points.

3) During the development phase of my design before reaching my final design | was concerned
about the structural integrity of my product which is why | opted to use triangle shaped storage
for the whole of the design so that there was enough material supporting the seat which is
where most of the weight would be situated when in use.

Easiec i ﬁnnSf»oct ifems Stored
ne char when 16 1s bein _ . D . . _
disassembed and ma&mbiz?in With this modification | have swapped the two equilateral triangles at the base of the chair to a

much larger parallelogram to keep with the angled design. But to ensure | keep the strength of

p
&,/ Hia the design | have added separate storage component boxes which will be able to slide in and
2 Oents . . . . . .
— which m s S S out of the chair freely when needed. This will add some weight to the overall chair but will also
Which will sld in and outs o thute : : : , C
specified holes \ allow for the items stored in the chair to be transported much easier when the chair is being
\ disassembled as well as give the opportunity to add doors to the storage holes so that none of
@ the items being stored can fall out of the holes.
w J

o hew \acation

| did some CAD Solidworks designs of the main parallelogram storage component showing how
| would keep it as two separate areas because of the size of the objects needing to be stored in
this area

N\

\
T \ From my testing ergonomic test it was clear that it proved somewhat difficult to put the
Shous E"f‘m’:‘*w \ items back into the holes because of the gaps between layers of the chair. It also meant to
P ;,uu'dm/ \ smaller items such as stationery items could not be stored due to them falling through the gaps

Stoaag. conporuds to the bottom of the chair and not being able to be reached by the user

4) Another issue which arose during the testing of the final product was how it wasn’t very lightweight. This was Addibion Storags- bdz:m \og

an issue as the user needs to move it in and out to sit down on it at a desk for work. My also wished to move e \9“68*' aplact She. Ry

the chair around the room regularly for when she was using it for more relaxing purposes opposed to doing work

at her desk. To ensuse fo strage
s‘ua.‘.s\o'st

The issue was with the chair dragging along the ground as it doesn’t have the traditional “legs” of a chair. So for

this modifications | gave my chair the more traditional “legs” However | wanted to still utilise this space between Keot, woith fheonain Aesiof idea

the legs; | had the ideas of adding a plank of wood between the legs so that items could still be stored here but Yt

f—— buk e oved e aiddle eyx.\aﬁm\
there would not be the issue of the large surface area touching the ground making it difficult to move around the | | </ oo ey

room. ' does ncs deaay sleng e agound




Modifications

Here are a further two of the modifications which | made to my final product after talking to the and testing my
final product against the specification points.

1) Integrating the cushion into the main design of the chair was important to ensure the would be able to use the chair for
prolonged periods of times. Initially | just had the cushion on the seat just like | did for my final product.

However | then had the idea of adding cushions to the back rest as well as the back of the users' leg area to maximise the comfort. Also
with this idea the cushions may be able to hold the layers together so there would be no need for the dowels and excessive number of
spacers. Which would solve the issue of the chair having too many parts for it to be time efficient as well.

| would have the main frame part of the “cushion” be hardboard which would slot between the layers and then the actual cushion part
which the user would sit on be filled with high density foam so that it would be firmer and the user would not sink into the cushion as
much as the current one | manufactured. This is good because then the would not feel the uncomfortable nature of the gaps

between the layers which is what the

Te dsasSende, Wnoes afe. unscrued.
ond.&e planks & woed.can be staed
with gase because of hew thide

Middle Section is (’\M‘“\ it
oF \noo& \\t\& tﬂab&‘\ex L

% with \\\'.l\&q,s o0 the 108140

& Slidine, Bowe fail | had opted to knit the cover and fill it with a standard cushion pad. However after seeing the results of this |
5°"“i‘ ““t“;‘:; would now change the inside of the cushion to memory foam. This would increase the cost of the cushion
" Secto . . q g a
e drastically but would also increase the level of comfort for the , particularly over long periods of time

e e 1o e

K oo sdes T R T L The addition of the frame part is so that the cushion
E:Z'I‘F'Of::msigz:’(dus:;t:gleF'gz'r:gﬂif:;iz";‘ will not move when in use but can still be removed

, |l from the chair when it needs to be disassembled and

reassembled. Hence why adding it into 3 different areas

95 ratings | 230 ar‘£4 9[:.
N

s of the chair could mean that the chair would not need
New (37 Tram £4.90 + FREE Shipping dowels to hold it together. However this would have to
be tested before | could confirm if this could work or
not.

2) Another issue | found during the testing stage of my evaluation was the point about being able to
disassemble it with ease. Due to the numerous parts of the final product the found it very time consuming
to disassemble as well as assemble which was not favourable.

To solve this | had the idea of constructed a frame for the chair out of hardwood with sliding dovetail joints
connected the two faces of the frame with the middle section where the user would sit so that the product
would still be flatpack. On top of this frame would be several planks of wood held together with hinges that
would go the whole way around the chair. They could be easily and quickly disassembled by taking the screws
out of the hinges that attach this section to the frame and then sliding the middle frame section away from the
sides. This will be much more time efficient than my current chair design with the numerous spacers between
each layer which the user must take off by hand.



On this page | will be looking at how | could make my product for commercial use. In

I\/l O d ifi Ca t i O n S fo r i n d u St rv this project | used one off production which is ideal for bespoke handmade products

when only one is being made. However if | was looking to produce this product on a

Some of the core points which my chair was trying to achieve was for it to be as larger scale, such as batch production, | would need to make some changes to the
environmentally friendly as possible. The main way in which | found it hard to avoid manufacturing process and materials used. This product took 6 weeks to manufacture
negatively affecting the environment was with using the laser cutter. And it is the same however with the use of automated machinery this time could be greatly reduced.
in industry, the very large majority of products are made using automated machinery Batch production is much more reliant on machinery as it takes less time and is more
which cause massive amounts of water and air pollution every year. This pollution is accurate.

mainly caused because of how the machines are powered; with fossil fuels.

Fall Main layers:
| would use die cutting to stamp out the shape onto the sheets of hardboard using a steel stamp. This would be much less time consuming

i than using a laser cutter as well as better for the environment as using a laser cutter can be fairly damaging to the environmentwith the

antenna
Thermocouple  Soler Panel

Lamination via toxic fumes that it emits as it is a CO2 laser
encapsulation

Erespeuitod componants e A tocnlogy It would not be efficient to paint and finish every single layer by hand like | did in my project. In industry you could laminate each layer via
en capsulation which would seal the hardboard in a polymer sheet, this sheet could be a variety of colours. One of the issues with
laminating each layer is that the lamination cannot be taken off so at the end of the products lifecycle it would not be able to biodegrade
or be recycled. Lamination also adds weight to the product which could be a problem as the chair was already quite heavy. Another option,
which would be environmentally friendly, would staining the wood however there are problems with this in industry as a stain can only be
applied by hand using some form of brush/cloth. Perhaps some form of machine could be used to spray stain on the layers but it would

. need to be at the correct pressure as wood stain is much thinner than paint and excess use can led to heavy runs and drips. However using
spray a stain would work as you can get waster based ones which would means the hardboard can be recycled at the end of its life.

Staining
wood via

Logo:
There are several ways in which this logo could be manufactured in a way to better suit batch production. | could still use low temperature pewter casting but |

would need to produce a longer lasting mould. Making a mould out of aluminium or steel would be ideal as they have a higher melting point than pewter.
Another option would be to use pressure die casting as this is ideal for casting items quickly in high volumes. However you would not use pewter for this but
instead a metal with a higher melting point, which could cause an issue with recycling the logo and the end of its life cycle.

A final option could be injection moulding. Injection moulding uses plastics which typically have a negative impact on the environment but if some type of
synthetic bio-polymer was used this would solve the issue. Using a bio-polymer would not only aid the eco-friendly part of my project but it would also mean that
the logo would not need any polishing or finishing after being injection moulded as it is a self finishing process Pressure die

Cold chamber

Ca sti ng proCeSS die casting machine

Flat line knitting Cushion:

machine For a cushion cover to be made in batch production it would be priced using a flat line knitting machine, The machine would be programmed to knit a certain
pattern with specific dimensions and then once both sides were kitting it would be stuffed with either a standard cushion liner or perhaps memory foam (as
discussed on the previous page) and the rest of the sides sown up by hand. This would be a lot less time consuming as it took for me to hand knit the cushion,
in total it took around 6 hours to hand knit and with this machine it would take 30 minutes maximum. Meaning more cushions could be made in a quicker time
which is ideal for commercial use
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Manufacturing:

Laser cutting: The use of the laser cutter was the biggest way in which my product
to some extent failed to be environmentally friendly. There are certain aspects of
the laser cutter which are helpful to the environment, such as CAD software
which allows for minimal wastage of material and with the recent development of
fibre lasers they are more efficient by 200%and save 70% electricity compared to
CO2 lasers making it a technology with one of the lowest running cycles.
Unfortunately the laser cutter | had access to used a C02 gas laser so | did not
have these advantages.But these figures show how laser cutters and moving
towards being more environmentally friendly, however for the current time using
some form of jig process like die cutting would had been favourable in this case.

Pewter casting: | used low temperature pewter casting to mould the leaf logo.
This method was quite environmentally friendly as the flame fast machine only
heated the pewter to approximately 245°C which is relatively low for a melting
point of a metal. This low melting point meant to machine used less energy to
heat the pewter up than another metal.

Recycling:

ﬁ\‘&

One of the core values of my product was it being as environmentally
friendly as possible. On this page | am going to discuss the ways in
which my product was conscious of the environment, and how |
considered the different stages of the products footprint, as well as
the ways in which | could improve the product to make it more
environmentally friendly.

Raw Materials:

Hardboard: The material which the majority of my chair was made from was hardboard.

Hardwood is a man made board and is made from wood fibre which has been extracted
from chips and pulped wood waste. Heat and steam is applied to leave a the fine brown
fibres. The sheets are held together with light and pressed together to give a grain less,
smooth texture. Man made boards are typically more sustainable to use as they are
constructed from the waste parts of hardwoods.

At the end of the chairs lifecycle the hardboard will be recycled. Hardboard is classified as a
grade C wood and as such would be used as biomass fuel at the end of its lifecycle. The
hardboard in my product was As the paint | used was water based it could be recycled with
no problem at all.

Pewter: Pewter was used for the leaf logo. It is a tin alloy and therefore has a low melting
point which is useful for when it is being casted and also useful at the end of its lifecycle
when it can be melted down and recycled into another product.

Poodle wool: Even if wool cannot be recycled it is important to recognise that the wool
fibre is naturally biodegradable, so at the end of its lifecycle it will decompose over a
relatively short period of time.

Hardboard: Will be used as biofuel at the end of its lifetime as it has
already been recycled from natural wood to be produced

Pewter: Can be melted down and reused

Poodle wool: Will biodegrade into the ground

It is evident that | thought very carefully about the “footprint” of my product through out my

product. From where my materials were sourced to how the manufacturing methods affected
it all the way to what would happen to the materials at the end of the products life. The only

area where | could had improved the products footprint would have to be with the use of the
laser cutter and the laser cutter | used did have a CO2 gas laser and because of this it did emit
toxic fumes will in use
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