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Ergonomics 
Applying this to a chair would likely 
result in sculpting the back to fit the 
form of  persons back so they are 
comfortable. As well as making the 
product serve its main intended 
purpose, extra thought ergonomics 
could for example influence the design 
so that the chair may be stacked, folded 
or fit certain age ranges.

Anthropometrics 
 This would involve completing a survey 
to find the average height of  a person so 
that the chair is the appropriate height 
for its intended end user. As the chair is 
intended to fit the masses, data would be 
collected on a large volume of  people 
and the outliers in the data (abnormally 
tall people) would be left from the 
calculations.

ID: 5 

ID: 2

ID: 1ID: 4

ID: 3 

Common Chair Analysis 
Study of  Ergonomics & Anthropometrics

Summary 
Using the data in the above table 
and with the consciousness of  
ergonomics and 
anthropometrics, it will be 
possible to create a chair that is 
both aesthetically pleasing and 
comfortable to use.

ID Desc Full 
Height

Leg 
Height

Seat 
Depth

Seat 
Width

Back 
Height

Back 
Width

Inside Leg 
Width

Inside Leg 
Depth

Average 797 382 382 437 482 407 428 46

Average scaled 1:6 132.832 63.6 63.6 72.8 80.3 67.8 71.3 7.6

1 White plastic garden 
chair

790 420 420 380 ? ? ? ?

2 Metal with holed 
wooden back

800 430 450 440 420 440 440 450

3 Metal with dark grey 
plastic back

825 445 400 430 380 430 420 500

4 Wooden chair with 
red cushioned back 

800 500 400 46 300 470 540 400

5 White metal Garden 
Chair

770 450 370 365 430 ? 400 360

All Measurements  in Millimetres
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Summary

Ultimate function? 
- Environment 
- Support what task 
- Approximate length of  
time using product 

The suitable environment for this chair 
is in an outside area where it does not 
have to match indoor levels of  decor and 
style. The build allows for 
movement in the frame for fitting 
to uneven ground. The task it fulfils is 
to seat someone comfortably in the 
relaxed position outside while not 
becoming a concern to use and leave in 
outside weather conditions. Also the 
chairs robustness, stickability and price 
point means that it is very suitable for 
use in customer seating spaces; providing 
the retailers lower brow such as a seaside 
café. The chair could definitely be used 
for long periods of  time, however it 
would never become part of  a daily 
routine or a desirable place to come 
to work at as it can be seen as cheap, 
flimsy and unsupportive of  a working 
position but at the same time not being 
cushioned enough to be 
intentionally used to relax in for long 
periods of  time.

The legs of  this chair do not make it look 
like it would stand up to outside 
conditions, as well as making it appear less 
dominating. Mainly, this factor makes it 
appear to only be suitable for indoor use. 
As the chair does not have arms it is not 
suitable for relaxing in. As the chair is a 
little difficult to manoeuvre and in large 
quantities would make a room have a 
negative  atmosphere. The chair 
would not be suited to a low-ceilinged, 
dim lit office. Ideally, it would be put into 
a room with several others for a waiting 
room.

As the chair is boldly styled with red and 
chrome it would look very 
unsavoury in many different styled 
rooms. It is very unusual to have chrome 
featured in a home room and thus is best 
suited to an enterprise environment. 
For a dim ugly business environment such 
as the space used in 'The Office', this chair 
would complement the other equally less 
personally desirable designs. The chairs 
design is almost unnecessarily sturdy 
which would pay off  in the long run for a 
business that wanted to buy seats in bulk 
that would last all their employees for 
many years to come. As office jobs are 
usually very sedentary, the chair is 
designed to make employees comfortable 
and settled.  Due to it being stationary 
with no swivel, it helps the user focus 
on the task in front of  them.  

The chair follows a modern, modest and 
minimalist design with thin metal legs (but 
are not chrome coated) the wood, which is 
a lightly varnished birch with a simple 
geometrical shape. As there are little raw 
materials and few parts it would be 
cheap to mass produce. This, combined 
with the comfort and design would make a 
good chair for short term dining in a 
modern style home. As the legs are so thin 
it would not be suitable for use outdoors as 
they would sink into the ground. The 
wooden back would deteriorate if  left in 
outdoor weather conditions.

This chair suffers from several 
disadvantages that have been caused by 
decisions taken to further its design. 
Many of  its downfalls can be accepted 
considering its desired use and 
environment. It is almost entirely made 
from heavy metal which means that it is 
cumbersome to move, difficult to stack, 
and expensive in raw materials. However, 
this disadvantage gives the advantage that 
it will not fall over in the wind if  put 
outside. It is intended to be purchased in 
small quantities so its lack of  stickability 
and manoeuvrability is of  no 
consequence to the desired user.

Sitting in it 
-Comfort-based 
- Slippage, Grip, Cushioning 
- Sitting position allowances 
e.g bolt upright, relaxed 
- Support for arms - does it 
matter?

Comfort has been achieved with an 
angled back for slouching and wide 
curved armrests that allow more 
different positions in the chair to be 
assumed without being restricted by 
separated geometrical angular design. 
Considering the intended use, the 
benefits of  using plastic out way the 
disadvantage that the slippery 
polished plastic poses to someone 
wearing thin 'office' clothes. 

However, the design of  the chair is very 
accurately achieved to support the human 
back and thus is very comfortable to 
use. As the back is not supported by other 
materials than plastic, the plastic used is 
very unforgiving and almost bounces back 
to push it's occupant forward if  they 
try to lean back. This makes the user sit 
upright and awake. The chair seems to be 
for public use and not to be owned for 
the purpose of  relaxation.  

Although the chair does not have 
armrests, this is not a disadvantage. It 
makes employees sit upright  and 
makes them look more professional. The 
lack of  hand rests also allows for the chair 
to be sat under a desk which is where it 
would likely spend a lot of  its time in 
office use. As the angle of  the seat back is 
already relaxed it does not offer much 
slouching. 
Most office workers would have thin 
clothing that would continually cause 
them to slip off  the chair or fall into a 
slouching position. As the chair has rough, 
almost furry upholstery it is impossible to 
fall or slip from it. The soft cushioned seat 
and back make for a very warm 
comfortable sitting.

It is very easy to slip off  with slippery 
clothes because of  the smooth varnished 
body. The seating position is upright and 
not relaxed at all. Holes in the back 
provide ventilation. At first, the seat 
provides a welcoming rest which comes as 
a surprise after looking at its rigid 
back, however, after a while it becomes 
quite uncomfortable.

This chair is fairly uncomfortable but by 
no means is unbearable. The seat base is 
accommodating, however, the seat back 
has suffered in terms of  comfort due to 
the focus on design. Continuing the 
presumption that this chair was intended 
for outdoor use, having any cushioning 
would rot and deteriorate. When dining 
one would occupy one's arms with the task 
of  eating or rest one's arms on the table; 
for this reason, armrests would not be 
compatible and there is no disadvantage 
to the lack of  room in the back of  the seat 
to accommodate the arms. It is 
comfortable to sit in the chair in an 
upright position, however, there is no 
space for arms when leaning back. This 
sacrifice aids the design of  the chair and 
appeal to the customer and considering 
the desired use does not come as a 
compromise.

Further Analysis & Investigation 
General Detailed Study of  Common Chairs

ID: 1 ID: 3 ID: 4 ID: 2 ID: 5 
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Moving it around 
- Pulling 
- Pushing 
- Sliding 
- Lifting, handle points 
- Stacking, weight, tippage

As the chair is not really desirable as a 
permanent fixture, and is intended to 
be stackable and easily manoeuvred  by 
a cafe or other retailer assistant, it is 
weighted and shaped in such a way that 
it is very easy to grab and move without 
much thought and strength. Large ugly 
flat feet keep the chair from sinking into 
any saturated soil and help support its 
flimsy design. The chair's design and 
material allow for many of  them to be 
stacked upon each other. It is easy to tip 
over in the chair as its frame is not rigid 
and it encourages the sitter to recline.

No apparent handle exists and the chair 
does not seem properly balanced to 
be moved about regularly. As the legs have 
length ways joiners the chair looks like it 
should if  anything be pushed rather than 
carried. The fairly heavy weight makes it 
feel permanent and purposeful. I 
suspect that it can be stacked and in large 
quantities. Because of  the forward angled 
and unforgiving back, it is very difficult to 
tip the chair. Also, the back legs are angled 
far back which would make tipping 
further back very difficult. The thin 
metal legs are ideal for sliding across a 
carpeted floor and do not make any noise.

The sturdy metal legs mean that the chair 
is very durable for daily use and abuse 
but also means that it is very heavy to 
move. Its weight and absence of  handles 
makes the seat feel more like a permanent 
feature. However, this combined with the 
generic design makes it feel like a 
professional comfort that is yet somehow 
personal. The chair is almost impossible 
to push nor throw which forces the user to 
gently pick and place it.

The symmetrical matching circular holes  
in the back of  the chair give the chair a 
modern appeal but at the same time 
provide easy handles to move the chair. 
Because of  the thin legs and lightweight 
wooden body, the chair is very light and 
easy to move. When the chair is moved the 
metal legs vibrate and judder to produce 
an undesirable noise on hard surfaces.

 Although it has seat back tubular arms 
that almost appear to be designed solely 
for easing the job of  moving the chair, its 
weight and solid design makes it very 
difficult to move. The purpose and 
intention of  the two tubular arms on the 
back of  the chair are simply for design 
purposes and give it a more unique and 
interesting appearance. The chair is 
almost impossible to slide across any 
surface and makes a horrible noise when 
any attempt is made. Due to its weight the 
chair very difficult to tip.

Overall Experience and 
feel 
- Secure or not 
- Relaxed 
- Feel good? 
- Are you proud to be sitting 
in it because of  positive 
points? 
- Happy to own it?

The wide angled white polished curves 
give the chair an almost undesirable 
and not tasteful look. However the 
colour white makes it put forward a very 
modest and innocent proposition 
and thus is not usually judged to be 
'horrible'. The chairs thin yet wide 
unsupported frame causes it to look like 
it is not very 'proper' and would look 
out of  place in many different 
environments. For example, a selection 
of  simple plastic chairs could 
complement the interior of  a modern 
restaurant, however, the classic and 
complicated curved design clashes with 
the modern and cheap material to make 
for an unattractive aesthetic that would 
bring down the class of  many 
environments. 
When sitting  in the chair it does not feel 
very secure and thus would not be chosen 
as a primary seat.

As the back is rigid and unforgiving and 
feels slightly offensive. To further this 
point the backs curve is shallow and does 
not enclose or make one feel secure. The 
lack of  any cushioning or upholstery 
makes the chair feel very temporary. 
As the chair does not put you in a position 
any more important or beneficial to 
others, it does not make the occupant 
proud. If  anything the chair makes 
one feel very ordinary and the 
experience is not personnel.

Comparative to the level of  discomfort 
some badly designed chairs or ones 
intended for short-term public use, this 
chair is exceedingly comfortable for its 
format. The chair allows for relaxed work 
and its cushioning and slight backward 
angled back stops the need for any 
fidgeting. The chair feels so comfortable 
that one would almost certainly look 
forward to using it again. Depending on 
one's personality, if  you saw others siting 
in less comfortable products you may feel 
very lucky and privileged.

The minimalist design and small 
quantity of  materials make the chair feel 
very generic and thus without the 
personnel feel would not be particularly 
desirable. As the occupant, you feel very 
insignificant and unimportant. Due 
to the lack of  material, cushioning and 
arms to the chair, it does not make the 
occupant feel secure or safe.

The chair is very uncomfortable to sit in 
unless you are leaning forward and are 
able to rest your upper body weight 
on a desk. Although it is quite interesting 
and suits its intended use it does not feel 
like a desirable chair to use unless you 
already have a choice of  other chairs as it 
is only for eating as and is not suitable for 
relaxing.

The senses 
- Sight 
- Smell 
- Taste 
- Sound 
- Touch

The chair is certainly not the most 
desirable design but does not look 
pretentious so can be forgiven. The 
plastic is of  a quality level that does 
not cause it to have an odour. The 
sound on indoor floor materials is not 
relevant as the chair is not intended for 
indoor use. The chair is made from a 
flexible and polished plastic which does 
not give the feeling of  quality but 
wouldn't worry its owners if  the chair 
was left outside.

The materials look refined, the legs look 
daintily crafted and the back organically 
shaped to match the curvature of  the 
human back. Black usually makes 
products appear more premium and 
grown-up; however, in large quantities, 
such as in the back of  the chair, it would 
make the product look like a negative 
element in the room. A sophisticated 
yet balanced look is achieved by having a 
dark grey back with delicate legs. The 
heavy matte grey is set off and at the 
same time as being  complemented by the 
gleaming metal legs. 
There is no smell or taste and both are of  
no relevance. The materials feel premium 
but do not feel homely or inviting. The 
thin metal legs are ideal for sliding across 
a carpeted floor and do not make any 
noise.

In a home environment, the chair would 
look so out of  place that a guest would 
assume it had been stolen from the 
owner's work place. As explained above 
the user is encouraged to pick and 
place the chair which means that it does 
not cause any noise at all.

The overall design of  the body of  the chair  
makes use of  the process that gives the 
ability to bend one piece of  wood, giving  
the flat uniform seat and back. This aspect 
gives the chair a sense of  calm and 
simplicity. All the elements that make up 
the chair are thin and there are no flat or 
curved horizontal surfaces. When touching 
any part of  it the lack of  substance is 
apparent.   

This would be ideal to complement a 
nicely designed modern outdoor living 
and small dining space. The chair would 
fit well with small dining because it is at 
optimum height and shallow seat 
angle to position its occupant to eat 
comfortably. The price point would 
make this seem a personal and desirable 
item to have in the small group of  two or 
four.
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Summary 
Weighing Out The Differences

Chair 1 makes use of  a very easy to manufacture design. However its aesthetics do not suit a wide variety of  environments. While other chairs match a 
setting, chair one is ugly in all environments. From this a conclusion can be drawn that it is equally important to factor in compromises so that other unique 
benefits can be achieved. As with all businesses, the customer knows best and in the case of  deign, they are very important as beauty lies in the eye of  the 
beholder. Putting this into context, the office chair would be suited to an old fashioned business settings. The designer would likely feel uncomfortable being 
responsible for creating an ugly or undesirable product; but with the context in mind a seemingly more desirable design could just as easily look like at fault 
and no be seen for its true and singular beauty in the clients setting. This means a designer must be versatile enough to adapt to different ideas of  ideal 
design and match their tastes to the client’s palette. Although like all chair 2 has positive points, I feel it has unachieved. This is because a chair 
must be comfortable and pleasing unless there is sufficient reasoning not to be; such as prompting employees into a productive position. The 

materials used are very important as the weight of  are body causes them to behave in different ways. I would assume the 
brief  positioned chair 5 for someone that had enough money to buy expensive surplus chairs only intended for short 

term use in a particular application. Considering that the above chairs are intended to be mass produced it is only 
responsible that they are produced withy their lifecycle in mind. All of  the above are made from either distinct parts 
or one solid piece that can be recycled. I believe in consideration that both chair 5 and 4 have been best executed 
although they both have compromises, these play to their strength.   
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Common Chair Production 
Materials and Manufacturing Process Choices 

Lamination 

The seat and back piece of  the chair are formed through the process of  lamination where thin 
layers of  a material or different materials are glued and pressed in place until the glue has set and 
the layers form a solid piece. 

To achieve the curves, and ultimately the functional form that the plywood gives, a two piece 
mould must be made. Each layer is bent to fit the mould and once all glued layers are in place the 
top part of  the mould is clamped. This setup forces the layers to retain the correct shape until the 
glue sets and holds them in place.

Metal Tubing 

The legs are made from cheap, mild, steel tubing which has been painted and laminated for durability, and to prevent likeliness of  rust setting in. Each 
leg is part of  a pair with another, with both pairs overlapping under the seat in the centre with some bolting to fix them together. Other uses for mild steel 
include nuts, bolts, car bodies, panels for cookers and other white goods. 

Four small holes in the plywood seat allow for bolts to secure small plastic fittings which cup and secure the leg pairs under the seat. This makes for a 
modular system as both the legs and plastic fittings can be changed to allow for a personalised combination.

Cushioning and Upholstery 

A plastic sheet is used to prevent rotting of  the filling in case of  spillages. Heavily woven fabric is used which covers a shaped piece of  foam that does not 
rely on spring back to give a comfortable experience. There are cheaper materials to use in the building of  office furniture such as MDF or chipboard 
with a veneer. As real solid wood is rarely used in the office space, the bare wood of  the supporting board under the seat cushioning has been covered 
over and protected with a plastic form. The plastic is very thin and it is the wooden board on both the back and seat that provides the strength and 
structural integrity. The plastic hidden board is screwed down onto the frame which is very strong and heavy, giving the chair a long life despite its regular 
use.

Ferrous Metals 

These are metals that contain iron and are thus magnetic. Although they are cheap and have desirable characteristics such as being strong and durable, 
the iron in them does cause them to rust which makes them difficult to use for many applications. However, this can be overcome with various different 
coating processes to stop moisture from coming in contact with it.
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Injection Moulding 

1. The hopper is filled with plastic granules which by gravity feed into the 
chamber below 

2. The mould is closed and clamped shut in preparation for the next forming 

3. The screw passes granules over heating elements and forces the melted plastic 
into the mould removing any air pockets 

4. The plastic is left to cool so that it can solidify 

5. One mould half  moves away from the other to allow the formed plastic to be 
ejected with pressurised air and metal rods/plates 

6. A unit lowers into the mould to spray water, cleaning it for the next mould 

7. This process can be repeated as needed to produce more mouldings and is 
known as the cycle

HDPE - High Density Polyethylene 

Although the white plastic garden chair is made from polyethylene, the dark grey back of  this 
chair is stiff  and rigid. For this reason, I would say that the material used is more likely to be 
HDPE.

Electro Chrome Plating 

So that more affordable ferrous metals can be used, the legs of  the chair 
are put through an electroplating process that seals the mild steel from 
the outside environment which prevents rust and corrosion. 

Electroplating causes ions from the bath containing the coating to be 
attracted to the subject.

Feeder 
Hopper

Mould

Tie Bar
Heating 
Elements

Screw 
forces 
plastic

Water 
Cooling 
Channels

Common Uses: 
Crates, bottles, 
buckets and bowls.

Characteristics: 
High density, good stiffness, 
good chemical resistance

Polypropylene

Common Uses: 
Lightweight, food-safe, good impact 
resistance even at low temperatures, 
good chemical resistance

Characteristics: 
Kitchen products food 
containers, medical 
equipment, string and rope.
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Metal Moulding and Bending 

The seat is one solid piece of  metal that has been formed in a metal press; while the legs and back sheet are 
likely made with a bending process. 

Small rivets are used to join some of  the different parts of  the chair without the inconvenience of  large 
fixings. 

The back is a sheet formed of  a thick bent metal wire that curves round to fit into two holes in the back of  the 
seat. Although the bulk of  the chair is made from a solid part, that does not require additional supports for 
strength, there are crossing tubes under the seat that are welded together.

Welding 

Complicated welding can performed very quickly by pre-programmed robotics and used to 
seamlessly join parts that were formed in different processes. Arc welding works by passing a 
very strong current of  electricity between an electrode and the base metal. This forces the 
creation of  an arc which is prevented from creating negative reactions with the air by 
pumping inert gasses from the walls of  the nozzle. As this process depends on the electrical 
current used, it can be accurately controlled very quickly, in for example, spot welding to join 
car panels through production.
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Bauhaus 
Design, Philosophises & Processes
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Translates to “building house” and was a school for design. It had a relaxed university lifestyle and inspired 
creativity in individuals to think differently to their ancestors. However, it became much more than a school, and 
its influences will continue to span the test of  time in what are now classically modern designs. The community 
grew around the collective melting point of  renowned and emerging masters of  design. While historically, 
European art academies had taught each discipline separately, Bauhaus made the language of  design philosophy 
universal across all formats and disciplines. As well as design, Bauhaus set out to create individuals who were 

taught the methods of  production, and with the core philosophies of  the school, be able to create functional 
objects of  desire that the people could enjoy at an affordable price. In the early days, this culminated in the simple, 
easy to produce, geometrical forms that could be used for very different end products or applications. However, 
with the knowledge that the designers now had of  existing construction trades, they were able to create designs 
that harnessed modern manufacturing techniques as well as creating innovative new manufacturing processes. 
Despite the wide-spanning education that the pupils received in woodwork, pottery, and painting, the institution 
lacked a business model that would combine marketing, finance, production and the designers to achieve the 
widespread adoption of  affordable home design that Ikea has managed to bring to the market. Sadly the ultimate 
failure of  the institution to achieve one of  it’s founding principles is still echoed today. with the cult of  religious 
admiration for the masters work best seen in the on-sight Bauhaus gift shop, which sells only a small number of  
goods at ludicrous prices only the wealthy could afford.

Louis Sullivan “Form follows function”. This approach simply means that 
something should be designed with its intended use not just in mind but 
paramount to the ultimate form of  the product. It offers modest and very useful 
designs such as a cutlery set that was extremely practical 

and comfortable to use vs the ornate sharp 
edges and awkward shape of  some 
older prior designs from upper-class 

households. As well as underwhelming designs , 
there were also unusual interpretations of  the 
most minimal form needed to serve the function.

When WWI had ended, it was decided at Versailles 
that the German capital must no longer represent 
the power and evil of  the Nazi empire. Thus the 
new political capital was established in 1919 at the 
small town of  Weimar. This republic was supposed to 

be the perfect democratic reform for Germany and for 
the most part, it was, giving freedom of  speech and 
artistic expression. The Bauhaus could thrive under 
such governance; however, there were flaws in the law covering the new 

Reichstag which ultimately allowed Hitler to take legal power. Under Nazi rulership, the 
Bauhaus was under pressure and after a succession of  directors, came under the leadership of  
Mies who relocated the school to Berlin in 1930 and shuttered the original Bauhaus in 1933 
leaving the building to suffer damage.

1914 
WW I

1939 
WW II

1926 
Bauhaus

19331919 
Weimar

BAUHAUS
• Dessau

• Weimar

We're too 
busy!

No Thanks

Also known as Style Moderne, Art Deco started 
in France before WW I and was particularly 
popular in the 1920s. During this period it was a 
privilege to come by decretive items and so the 
art deco movement was well received. It has 

strong connections to other art movements such as Fauvism, Futurism, 
Constructivism and Suprematism but after the war is looking optimistically 
into the future. It stayed true to quality of  workmanship and quality in the 
expensive materials and process.

James 2015
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With the new found freedom those at Bauhaus came to find fault with much that had come before, and sought to 
rectify the status quo and fundamentally rethink what design should be. Although they all strived to create 
beautiful objects that everyone could love, the strong principles of  the school did away w i t h a l l 
frivolous and unnecessary ornamentation and instead strived to find geometrical purity in form. Marcel 
Breuer applied the process that had been used to make his bike to the design of  a c h a i r w h i c h 
resulted in the cantilevered chair made from metal tubing that was cheap to manufacture and 
came to be mass produced. Although the Bauhaus building feels to be a monumental, yet modest 
carpark, it has inspired a new century of  design and principles as well as many of  its original designs 
still living on today. Resulting furniture best embodies Bauhaus design as it is just the right 
size and complexity to present a comprehensible portfolio of  the progress made by Bauhaus.

Although the Russian revolution in 1917 
predates Bauhaus it came to bring similar 
results from artists freedom. Just as Bauhaus 
had done in the creation of  a tea set and 
other products, the Russians were reducing 
visual constructions by using simple 
geometrical elements. As can be seen in the 
interior architecture of  the Bauhaus, all 
their projects relied purely on colour and 
the application of  modern technology. The 
Russian art movement of  the time was 
called Constructivism which also tied in 
with Dadaism, Expressionism and Cubism.

Although there wasn’t a great deal of  
accommodation within the Bauhaus complex and 
you were lucky to have the privilege of  
experiencing the onsite life, the dorms were very 
sparse and served as a utility to their occupants. 
The idea of  this contrasting grade of  living-space 
to power of  those inhabiting it is reminiscent of  
the USSR headquarters and communist regime. 
Despite this similarity, Bauhaus was striving to 
give more in the absence of  the unnecessary.

Much signage is used through the interior of  
Bauhaus. But it comes in the form of  different 
quantities and hues of  coloured paint. Elements 
of  the building are highlighted to provide 
consistency and a subconscious understanding of  
the complex and how to navigate it. Although 
there are dark areas and much of  the building is 
not lit by artificial lights, large facades allow light 
to stream into the staircases and workshops. IT 
was important that the building would reflect and 
compliment the work and ethos of  the movement 
so all the fittings are purpose designed.

To the left is a 
simplification 
of  the 
different 
stages that 
made up the 

Bauhaus 
curriculum. 
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Design & Creativity 
Bauhaus Influence and Inspiration

Marcel Breuer pioneered the innovative new 
process of  bending metal tubing to make a 
cantilevered chair which went into mass 
production. The continuation for the philosophy 
of  new manufacturing process embracement 
can be seen today in the use of  plastic and 
particularly injection moulding.
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Modelling 
A sheet of  plastic can be cut by laser to allow the legs and arms to be bent independently. 
The same software used to design and prototype can also serve to make the CAM files for 
the laser cutter. Once heated on the hot wire line, the plastic can be bent to the correct 
position. Some of  the curvature can be achieved using small wooden shapes as  formers 
such as dowels. Fixings can be made by drilling small holes and inserting metal rivets.

Manufacturing 
So that the chair does not snap in half, it is important that the right material is chosen. One 
suitable plastic for building the chair would be ABS. As the process is now affordable and 
reliable for production purposes, injection moulding would be used.  

Fibre based additives for the plastic might be needed to increase the overall strength of  the 
material. Especially in the case of  products made with plastic, one of  the most common 
breaking points of  the final product is at sharp corners where the concentration of  stress 
causes tiny hairline fractures. The simple solution to overcome this, it to increase the radius 
and decrease the resulting overall thickness of  the joint. The maximum thickness of  a 
corner should be 1.4 ⨉ the thickness of  the straight with the internal radius of  the corner 
ideally being be more than 1.5 ⨉ the straight thickness.

Specification 
Seating to serve for short term use at a breakfast bar, where guests and family could be seated for short periods of  
time; before retiring to more permanent seating with cushioning and upholstery. It must withstand daily use by all 
ages and not scratch easily or bend over time. 

• Light enough to be manoeuvred and placed without spindly or stool appearance 

• Period of  short use rather the somewhere to sit and relax after work 

• Withstand use by children and not break easily of  wear and damage from daily use 

• Practical enough that fairly wide range of  people would consider purchasing 

• Should not grant user superior social position but comfortably seat and inspire socialising 

• Interesting feature of  house, should standout and possibly talking point

Quality and Testing 
Because the process of  injection moulding is very well tested and reliable, once 
configured correctly, identical quality copies should be able to be produced. However, 
as the process is very quick and will output large volumes at a high rate, it is 
important to make quality checks to be sure that materials, time and money are not 
wasted. A personnel could make spot checks for each machine's output; or 
alternatively a high speed laser measuring machine could scan and analyse the chairs 
as they past underneath on a conveyer belt to check for any imperfections. The small 
oddities in the form, known as nipples, which are formed by the runners,  would be 
placed under the chair's seat so as not to detract from the chair’s overall appearance.

Aesthetic Appearance & Experience 
Because the main form of  the body is made from one sheet of  plastic, the design and curvature will be continuous 
and give an elegant flow. The main target in the brief  for this chair is that its design is to be influenced by The 
Bauhaus Movement. With this in mind the chair has been designed with simple symmetrical, geometrical elements. 
There is no cushioning or upholstery as the design is minimal with bold colours and forms to give a funky and 
modern appeal. Bauhaus embraced new processes and materials. For this reason, the chair will be made from plastic, 
moulded through the injection process. The surface will be finished with a fine quality matt finish as a set of  two or 
four chairs in high gloss, achievable with ABS, would be overpowering.

Brief  & Specification 
Client, Environment and Purpose

t

Thickness 1.4 ⨉ t 1.7 ⨉ t 1.4 ⨉ t 1.4 ⨉ t

Radius 
Internal 
External

0 
0

0.6t 
0

0.6t 
0.6t

0.6t 
0.6t + t

Target Market 
As this chair would not fit into most households, it is targeting 
a specific market of  those looking for something more unique 
and interesting. The chair’s design is not contemporary  and 
uses modern materials and processes. The target client would 
have enough money to afford a more comfortable chair for 
dining as well as this more funky stylish chair for casual  breakfast dining. The bold design 
and geometrical form would show off  the personality of  the client to their guests.

Ergonomics & Anthropometrics 
Sleek curvature in the back gives added comfort to the occupant as well as interest to the chair's overall appearance. 
The front bar serves as a foot rest. Scaled and averaged measurements from the previous common chair analysis 
provide information to make sure that the chair's design will be comfortable for the user. The arm rests are 
positioned low enough to allow space for the arms to manoeuvre while eating. A small curve in the back of  the chair 
allows for grip to move and rotate it.
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2. 

A standard and practical base 
is assumed until further 
developments in the other 
elements of  the 
chair cause it to 
change.

1. 

Purity in form comes 
form the chair 
being made from 
one solid material 
in rectangular 
form.

3. 

Small slats in the back give ventilation and 
break up the simple flat back. Square slats 
have a connotation to prison bars and 
barriers. Circles offset the conventional 
straight drop-down sides and break up the 
90º angles. The introduction of  circles against squares, 
immediately makes it appear more fun and inviting.

5. 

Here small details are 
explored, which in 
reflection all appear 
unnecessary and a 
clutter to the clean 
sweep of  the legs.

8. 

The arm rests must allow for the chair to be stowed under a 
desk or counter as well as allowing  for the occupant to relax 
without following poor etiquette by resting the elbows on the 
dining top. The front of  the arms should not 
appear to clash with the space around the 
counter. They should be understated to a 
degree where they fit under the work 
surface like they were designed together. 

While achieving all functions, the arm rests 
are versatile enough to define a large part 
of  the design. More radical designs can be 
achieved when the possibility of  making the 
arm rests separately is explored.

9. 

Although this design has satisfying 
symmetry in the angles and curves 
between the arm and leg, these angles are 
not often found within Bauhaus work

7. 

The legs are perhaps the greatest possibility for impact in the 
design. For this reason they are the most important to 
explore. Having the legs angled forwards gives the 
impression that the chair is more lounge 
based with space in front. Although it 
gives interest, legs that stick out further 
then the seat feel like they would clash 
with the back of  a breakfast bar counter. 
The design must accommodate many 
variations in environment.

4. 

Small details, like the finish to the top of  the 
back, give added value to the product. 
Although the angular forms are of  interest it 
would be uncomfortable to grip or walk into. 
The spiral curve is too complicated with the 
simple curve-over being the best, and it is 
elegant and makes the chair feel 
approachable.

11. 

This particular design is very fitting 
to Bauhaus as all of  it forms round 
two circles and it looks very 
harmonious. 

12. 

The design of  the structural supports 
between the legs should blend in 
seamlessly, with the rest of  the design 
particularly the legs. The triangular 
and ellipses design look out of  place as 
they are not echoed in the existing 
geometry. (Cont.)

Design & Engineering 
Ergonomics, Appearance and Feel

10. 

I particularly like this design as it looks like a 
conventional chair suspended in air by one 
uniform shape despite that it is all 
manufactured in one form. A subtle forward 
angle in the legs will be a compromise between 
the dramatic forward slant and upright that 
were previously explored. However this 
version does not include many simple shapes 
and geometrical symmetry. For this reason 
version 12 might fit the specification better.

6. 

For use at a desk or bar counter the seat 
must position the occupant to comfortably 
eat and work without any strain, or the 
need to lean forward. For a lounge chair a larger 
angle would give way to a concave form in the 
seat for comfort. However as it is for short use 
a flat seat is fine.
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The back leg joint 
gives structural 
integrity and stop the 
legs from 
flexing and 
being out of  
shape

Can serve as a 
small footrest as well 
as structural aid.

16. 

The first looks the best as it its form is simply serving the function of  
making a structural connection the seat. The spiral of  the second 
clashes with the flat seat. The third makes the profile of  the 
seta to thick and outlays the 
thickness of  the arm rest.

15. 

The injection moulding process allows for complex designs to be made in 
one piece. The chair would seam of  more value, and would be more 
comfortable if  the seat was shaped. The same simple geometrical design 
would apply, but a shallow dip and bend in the back and seat would 
make the occupant more comfortable.

13. 

As well as affecting the design, different 
seat shapes dramatically effect the way the 
chair’s arms can appear to be formed and 
extruded out from one initial piece making 
up the whole chair. This is important to 
enforce the idea that the chair is made from 
one single sheet giving it purity in form and simplicity. For 
this reason a simple rectangular seat will at first be assumed. 
However, this still allows for the edge of  the seat to be 
curved down and rounded off. Another idea that would 
make the chair look more organic and slim would be to 
apply a circular removal from the corners where the seat is 
angled upwards to become the back.

14. 

The seat back acts as a facade to the chair that is often 
immediately opposite the viewer. Simply by having holes 
in the back, an implicit harmony can make the back seam 
less like a barrier or wall of  negativity. Small holes that 
match the internal radius of  the rounded rectangular 
back would look 
pleasing to the eye.

Small understated 
arms allow for the 
chair to be stowed 
under a work desk

Holes cut into the back of  
the chair allows for 
air ventilation as well 
as a tactile feeling.

The back fits the human 
curvature and gives way 
on the sides to form the 
arms that are then bent 
down to fix on the base of  
the seat

A bend in the back allows 
for easy carrying as well 
as a friendly curve

The circular holes are fitting as they break up the predictability in 
the width of  the arms and legs. If  not for a curve matching a 
potential curve in the seat, the thick straight slat would look too 
pronounced and uninviting.  Being minimalist, the overall design 
should look airy and multi dimensional, without dominating and 
filling into the initial space required to accommodate it.This 
approach dictates that the back be broken up and the arm rests 
only have form where needed for support.

Small details 
such as the 
curved in end 
gives interest
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A single Rectangular sheet was cut from both 
cardboard and aluminium. The cardboard was 
more rigid while the aluminium model could 
be bent into different variations of  the design. 
Although this was perhaps the most unrefined 
part of  the design process, it encouraged 
playing with different ideas quickly. 

  

The seat curvature was modelled from a piece 
of  dense modelling foam with a Dremel before 
being finished with sandpaper and a rasp. This 
was important to feel how the chair seat would 
be in real life as this was not possible to explore 
in drawings.

Prototyping 
Model-Making and Testing
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3D Computer Modelling 
CAD - Computer Aided Design

Scan QR Code 
For Screencast
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Design Process Implementation

As it was crucial for the final design to not just mimic 
or be influenced by the design process, but only be a 
product of  it, original sketches were a key part of  the 
computer-aided model design workflow. A selection 
of  sketches was imported as bitmap canvases into 
Fusion so that they could be superimposed onto the 
cube construction of  the chair that existed at this 
point. From here the canvases were resized to give 
enough reference material to join the dots and create 
a final design that encompassed the different design 
elements from each sketch.

ErgonomicsIntroduction

By this point, there were enough materials, including research and 
analysis into the production and dimensions of  common chairs as 
well as a full design process with varying but eventually, conclusive 
ideas and themes that would allow for a singular uncomplicated 
nor compromised product design. 

Creating a model of  the chair with a computer would allow for all 
aspects of  the design to be quickly prototyped in 3D and evaluated 
as well as quickly implementing and viewing alternative solutions. 
The speed and efficiency of  the design workflow allowed for 
continuous and unbounded variation in design to be explored 
which gave a more trialled and thoroughly explored end design.

With the data collected in the study on the sizes chosen by 
large manufacturers for common chairs suiting a variety 
of  applications and environments, a framework for what 
the chair should and couldn't be to comfortably fit its 
occupant was made. The anthropometric data was 
consolidated to make for a conclusive set of  boundary 
dimensions that the chair would have to conform to. The 
first step was to realise these dimensions in a set of  cubes 
that formed the base for the design of  the chair within the 
3D computer environment.

Anthropometrics & Common 
Chair Analysis 

While anthropometrics gave a frame work for the chair it did 
not give any direction to the curvature or to the eventual 
complex 3D form. So that the chair would be comfortable to 
sit in and fit the human body naturally, external resources 
were sourced for reference. These consisted of  other chairs 
from the side view and correctly seated manikin occupants. 
The image with the man sitting in the blue top was edited to 
remove the background before correctly scaling it in the 3D 
environment against the cube chair construct. This was 
instrumental in bringing the different design elements 
together to form a design that would flow naturally and 
support the human body.
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Computer Modelling

While other 3D design programs such as SketchUp encourage the user to 
maneuverer about the 3D environment and build as one routine, Fusion works on 
the basis of  2D sketch planes. When a sketch plane is created it dictates the 
dimensional possibilities and is more common to traditional design workflows 
where side or elevation views of  the design are used with dimensions to give the 
necessary information to eventually give way to a 3D form. In this case, most of  the 
design was done in the side view of  the chair. As per the design inspiration, it was 
fitting that the chair is designed with the arm and legs as one in 2D before 
later realising the 3D space between the arms for the occupant.

Additional straight lines with dimensions were used to improve the 
understanding of  real world scale and relativity to a human. Although 
the once simple cube construct was now complicated with images 
and dimensions, it gave way to a line forming a mean between the design ideas 
for sketches and the real world demands and dimensions of  the product. From 
here a loose line of  best fit between all the resources was made with the spline 
and line tool. The spline tool allowed for natural and complicated curves to be 
achieved by adding many different curve nodes that could be adjusted as 
needed. Arc and tangent tools were used to explore the different curvatures 
possible.

The extrusion was made to half  the width of  the chair so 
that once it was completed it could be mirrored to make 
the complete chair with symmetrical arms. Additional 
sketch planes were added to make a cube that was then 

extruded into the middle portion of  the 
arms thus deleting them and making the 
space for the occupant to sit. At this point, 
more sketch planes were added to make 
cylinders that were extruded into the back 
of  the chair to make the holes. Then the 
fillet tool was applied to round all the 
edges of  the chair.

Within Fusion a seamless integration of  the design and sculpting, 
as well as rendering, was possible by simply switching into the 
rending mode which left a concise tool set. This was used to give 
the desired colour and lighting before the model was uploaded to 
the Fusion cloud services where it was rendered with 
realistic lighting. Once this process was 
completed the resulting renders 
were downloaded and reviewed 
with any alternations and changes 
made as necessary until a final 
model was completed that would 
then become part of  the machine 
process.

Rendering

Once the final side view was completed it could 
be used to make the final 3D form. All other 
resources, assets, guidelines, sketch planes, 
dimensions and polygons were hidden from the 
environment to leave the singular construct line 
that defined the chair in its entirety at this 
point. This singular line was replicated and 
closed with curves and arcs to make for a closed 
form that could be extruded.

Extrusion
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As one of  the key design principles was to have the chair form from a 
singular and pure form, it seemed the obvious path to first make a 
template that would allow for the whole chair to be achieved using one 
piece of  acrylic.  

Measurements were taken within Fusion so that the necessary 
information could be abstracted from the complicated 3D design to 
make the 2D template for machining.

As the template would be created using the 2D laser cutter, there was no 
need to over complicate the creation of  the template in a more 
comprehensive solution such as Fusion 360. For this reason, Sketch Up 
was used for efficiency.
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The template was exported from SketchUp 
to a file format which could be imported into 
2D design without any hassle. The model 
only needed to be correctly scaled within 2D 
Design before it was ready and several 
templates were cut in acrylic by the laser.
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Machining 
CAM - Computer Aided Machining

Line Bending

With practice and forethought into 
the order of  bends, the template 
produced refined results. 

However, it did not allow for the 
curvature which was necessary to achieve 

the design. The hot wires were moved apart 
for a larger heating space and resulting curve 

radius, but it soon became 
clear that an alternative 
approach would have to 
be used.

Multiple attempts were made to reheat and mould 
the material into the correct form by hand before 
it set. However this was impossible to mould all 
aspects of  the design before it set, so a former 
would have to be made. 

To achieve the dynamic forming and curves, 
new templates were cut and placed in the fan 
circulated oven. Once several minutes had 
passed and the plastic was ready to be 
moulded, it was removed with gloves so that it 
could be bent by hand into the form of  the 
chair.

Formers
While small formers and wide dowels were used to aid the 
bending process, it became clear that a large former would have 
to be made to form all aspects of  the design at the same time. 
This, in turn, would incur another short workflow which first 
started by taking a screenshot of  the side view within fusion. This 
was then imported into 2D Design so that it could be made into a 
template for laser cutting. Each layer would then be built up and 
stuck together to produce a deep mould that the heated plastic 
would be formed in.

Oven Moulded
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Colour
The finishing coat was a deep glossy red and was 
applied several times so that ample cover would give 
the whole model a consistent depth of  shine.

Medium Density Fibreboard is very dry and 
absorbent as well as being quite rough and furry. To 
prepare the MDF model for finishing, it was painted 
with a sealer which gave a hard coating.

Sealant

Primer
A spray on primer in grey was used to make a 
consistent and thick sealant over the entire model to 

prepare it for the final coats. Each time the model was 
primed it had the side effect of  fixing any oddities or 
hairs from the MDF so that they became solid and 
rough. This is to be expected and was sanded over 

each time the model was sprayed.

Dremel
The Dremel was used with various sanding 
and miniature grinding drill heads to 
remove any imperfections, round all the 
edges of  the model and remove the black 
burned surface left by the laser cutting 
process.

Sand Paper

The final stage before coating the model was to sand 
all surfaces of  the model to make for a smooth and 
consistent finish. This was done using a range of  
different grit level sandpaper to gradually achieve a 
finer finish.

This was crucial in creating the large perfectly flat and 
smooth surface areas which would later shine and reflect 
in the light once painted. As the legs were fragile, the 
electric sander was held in place upside down in a vice 
so that the chair could be handled with more care.

Electric Sander

However, the vectorisation function used in 2D design to 
convert the bitmap to a manipulatable vector graphic failed 
with the output of  many irregular objects. To overcome this 
the original bitmap image was reimported and used as the 
reference for a side view of  the new chair to be traced 

manually. The line tool was used as well as the spline tool 
which could be used to effectively achieve all the necessary curves. A 
replica of  the side view line was made and joined with the other with 
curves and arcs so that one bounded object was made that could be cut by 
the laser.

Layered Approach

Once the side view model in 2D Design was finished it was cut out of  
several layers of  MDF which left offcuts that prompted a new idea. The 
potential for the use of  the centre MDF offcuts became apparent, and so 
it was decided that this would be the next course taken to achieve the 

end form instead of  persisting in trying and forming the entire design 
from heated plastic.

The chair would be made by layering these offcuts one on top of  
the other. To fix and guide the layers into place as well providing 
additional strength, the width of  some small dowels was measured 
with digital callipers and corresponding holes made in the template. 
The template was duplicated so an additional two layers for each 
side could be made. These would form the arms while the ones in 
the middle would be cut without arms or legs.

Once they had been cut, each layer, in turn, 
was fitted over the dowels and onto the next 
layer with a thin coating of  PVA in between 
each so that they would all form together into 
one solid piece. So that the appearance of  the 
chair forming from one piece would be 
maintained, the two nibs in front of  the arms 

were cut off  with the band saw and sanded. The 
upright fixed sander was also used to round any 

other imperfections and curve the arms where the 
dowels stuck out as well as on the side.

Machining

Further Editing

Another key feature that would have to be made in the model 
was the four holes in the back. First, dimensions from the 
original design were measured out with a digital calliper 

before being used with a set-square 
to correctly align the holes 

symmetrically. A pilot hole was then 
drilled in each point which correctly 

located the final holes made with the 
pillar drill. A small amount of  very 

fine filler was applied in some of  the 
blemishes left by this process where it 

had cut through both the MDF and the 
harder wood dowels.

Back Holes
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Final Production  
Model Completion Gallery
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Evaluation 
Study of  achievement of  objectives

With more time and experience in using the 3D design software package, 
a more comfy and interesting curvature could have been achieved that 
would allow for a more comfy seating as well as an interesting ascetic. 
This curvature would conform to the natural form of  a human in the 
base as well as a slight curve in the back to better support and enclose the 
back of  the occupant.

Manufacturing

Environmental

Injection moulding would incur large setup costs but would allow for 
high output and quality results as well as being environmentally good 
in the lack of  any waste production. While research would have to 
carried out on the use of  different plastics for core strength, it may be 
possible to make the entire chair from a recyclable material. 

The overall design was very well achieved and adhered to the full 
design process. Ergonomics and anthropometrics were tested by 
seating the card man in the model. It seated well and showed how 
the curvature fitted the human form. 

Design Anthropology
This Scale 1:4 ergonome would later be seated in the 
chair model to evaluate the anthropometrics of  the 
design. A simple template for a card ergonome was 
sourced and imported into 2D Design as a bitmap 
image. The vectorisation feature was then used to 
transform the bitmap into an editable set of  objects 
which were highlighted in red to indicate that they 
were to be cut. Once cut on the laser, the 
parts were hinged and joined using split pins.

Original Vectorised

The chair model was constructed from MDF layers that were laser cut. 
This chosen process pays little weight in conjunction with the project 
evaluation as the initial manufacturing process of  injection moulding 
would still be used in mass production while the MDF layer pieces were 
suited to the scale of  model made. The point under the seat where the 
legs join was identified as a weak point where additional triangular 
supports would best be incorporated into the mould

Limitations

Computer Aided Design

The chair model was constructed from MDF layers that were laser cut. 
This chosen process pairs little weight in conjunction with the project 
evaluation as the initial manufacturing process of  injection moulding 
would still be used in mass production while the MDF layer pieces were 
suited to the scale of  model made. The point under the seat where the 
legs join was identified as a weak point where additional triangular 
supports would best be incorporated into the mould.

“This chair is a demonstration of  the Bauhaus 

movement. I personally adore the arm rests and don’t get me 

started on the lip at the back. Further more, the legs design is 

simply exquisite. I love the way that the armrest merge with 

the legs for a seamless design.” 

Josh Clift

External

“I have enjoyed reading how this chair has been made from 

start to finish. I think it would be possible to have made in 

any primary colour to suit the decor. The chair, indeed looks 

very comfortable and I hope it isn't too bouncy to make the 

sitter start enjoying a bounce!  Id be happy having it in my 

kitchen and decorating the room to fit. A red Aga and blinds 

for instance plus a red toaster and kettle but not wallpaper” 

Sheila Kinross  


