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Papers and Boards
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Aesthetic and functional properties of common papers, cards and 
boards 

Paper and board are widely used by designers for a range of purposes, from 
the sketching, drawing and planning of ideas through to the modelling and 
prototyping of design solutions. 

Papers and boards come in a wide range of different thicknesses, sizes and 
types. They are available in standard-sized sheets ranging from A10, which 
is approximately the size of a postage stamp, through to 4A0, which is larger 
than a king-size bed sheet. The most 
common sizes used by designers are 
between A6 and A0. 

Each sheet size is twice the size of the one 
before, for example A3 is twice the size of 
A4. In the same way, if you fold a sheet of 
paper in half it then becomes the next size 
below, for example an A1 sheet folded in half becomes A2 size.

Remember, paper sizes halve each time, see next sheet for an explanation.

The thickness of paper is known as its weight and this is measured in grams 
per square metre , often abbreviated as g/m2  or gsm. This is the weight in 
grams of a single sheet of paper measuring 1m x 1m (1m  ). A weight greater 
than 170gsm is classified as a board rather than a paper.
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Boards are usually classified by thickness as well as by weight. 
This is because, depending on the type of board, different sheets 
may be the same weight but different thicknesses. 

For example, a sheet of corrugated cardboard and a sheet of 
mounting board may both be the same thickness but weigh 
different amounts. 

The thickness of board is measured in microns ;

a micron is one-thousandth of a millimetre.

Paper

 The aesthetic and functional properties of common paper types 
are detailed below.

Copier paper:

•used extensively for printing, photocopying and general office 
purposes

•weighs approximately 80gsm

•has a smooth surface, making it ideal for most printers and 
photocopiers.

Cartridge paper:

• is available in different weights between 80 and 140 gsm

• is thicker and more expensive than layout and copier paper

•has a slightly textured surface and is slightly creamier in colour

• is used by artists for sketching, drawing and painting

• is an ideal surface for pencil, crayons, pastels, water colour 
paints, inks and gouache.

Bleed-proof paper:

• is available in similar thicknesses to cartridge paper

•has a smooth surface

• is bleached bright white

• is ideal for drawing and sketching using marker pens as it stops 
the colours bleeding intothe paper and mixing together or 
blurring the edges of lines.
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Card

Thin card is slightly thicker than paper, around 180 to 300gsm in 
weight. Like paper it is available in a wide range of colours, sizes 
and finishes, including metallic and holographic shades. 

Thin card is easy to fold, cut and print on, making it ideal for 
greetings cards, paperback book covers and so on, as well as for 
simple modelling applications.

Cardboard

Cardboard is available in many 
different sizes and surface 
finishes, with thickness from 
around 300 microns upwards. 
Cardboard is widely used for the 
packaging of many different 
products (for example cereal 
boxes, tissue boxes, sandwich packets) because it is relatively 
inexpensive and can be cut, folded and printed on to easily. 

Cardboard can be used to 
model design ideas and is 
o f t e n u s e d t o m a k e 
templates for parts and 
pieces of products, which 
once correct can then be 
made from metal or other 
more resistant materials.

Folding boxboard

Fold ing boxboard is 
similar in thickness to 
cardboard but is more 
rigid and lightweight. 
Boxboard has a thick 
centre made of layers of 
m e c h a n i c a l p u l p 
sandwiched between two 
thinner outer layers of 
chemical pulp. A coating 
is then usually applied to 

one side to give it a smoother texture and white colour. Because 
of its low density and good stiffness, boxboard is often used as 
packaging, particularly for products such as frozen foods, 
medicines and beauty products.

Corrugated cardboard

Corrugated cardboard is a strong but lightweight type of card that 
is made from two layers of card, with another, fluted sheet in 
between. It is available in 
thicknesses ranging from 
3mm (3000 microns) upwards. 
The fluted construction makes 
it very stiff and difficult to 
bend or fold, especially when 
folding across the flutes. 
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Because of the spaces between the two layers created by the 
fluted sheet, corrugated card can absorb knocks and bumps. 

This makes it ideal for packaging 
fragile or delicate items that need 

protection during transportation. It 
is also widely used as packaging 

for takeaway foods, such as 
pizza boxes, as the fluted 
construction gives it good 
heat-insulating properties 

compared to normal cardboard.

Double-wall corrugated card is also available, which is twice as 
thick as corrugated card and gives extra strength and damage 
resistance.

Mounting board

Mounting board is a rigid type of card with a thickness of around 
1.4mm (1400 microns) and a smooth surface. It is available in 
different colours but white and black are the most commonly 
available. Mounting board is often used for picture framing 
mounts and architectural modelling.

Foam board

Foam board is a lightweight board that is made up of polystyrene 
foam sandwiched between

two pieces of thin card or paper. It has a smooth surface and is 
available in a range of colours,

sheet sizes and thicknesses, with 5mm (5000 microns) being the 
most common. Foam board

is a very lightweight but rigid material and is ideal for modelling 
and point of sale displays. It is easy to cut and can be easily 
folded with the correct technique.

Duplex board

Duplex board consists of two layers that are mostly made from 
waste paper pulp. It is lightweight with high strength properties. It 
usually has a smooth, white, medium gloss finish but is also 
available in a wide variety of other finishes, including metallic and 
holographic effects.

Duplex board is also suitable for high speed printing such as 
offset printing. It is used mainly for packaging, particularly for 
food and drinks cartons, clothing and pharmaceutical goods.

Duplex board is a cheaper version of white board;

Solid white board

Solid white board is a very high quality cardboard made from top 
quality bleached wood pulp. It is the most suitable card for highly 
detailed printing as it gives a clear, sharp image.
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Solid white board is used for expensive cardboard items, such as 
hardbacked books, andpackaging for expensive perfumes and 
make-up.

Finishes for papers and boards

The properties and aesthetics of paper and board can be altered 
and improved by applying different surface treatments. A range of 
different coatings can be applied to improve the opacity, 
lightness, surface smoothness, lustre and colour-absorption 
ability of paper. Some types of coating are applied when the 
paper is being made; other types are applied separatelyafter the 
paper has been produced.

Cast coatings are applied after the paper has been produced. 
One or both sides of the paper are coated with china clay, chalk, 
starch, latex and other chemicals. The wet coated paperis then 
pressed or rolled against a polished hot metal drum, creating a 
finish so smooth, reflective and shiny that it can seem almost 
mirror-like. Cast-coated paper also holds ink well and produces 
sharper, brighter images when printed on.

Other types of coatings are available that are applied separately 
after the paper or board has been produced, such as varnishing, 
hot foil, embossing and laminating.
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Varnishing and Spot Varnishing 

Here are some typical examples of the above mentioned effects. 
If you google any of these terms,you will find a huge amount of 
examples to give you abetter understanding of how they are done 
and what can be achieved.	 	 	

Va r n i s h i n g ( S p o t 
Varnish). This is where 
certain areas can be 
made to be shiny and 
help them to stand out 
on the surface of the 
printed sheet, as seen 
on the left 

Varnishing – most commonly UV is used to achieve a very high 
gloss finish. Lacquer is applied by a roller then dried with UV 
lamps. Most paperback books have this type of varnish.

L a m i n a t i n g 
sandwiching paper 
between sheets of fine 
clear plastic the using 
heat and pressure to 
secure them together. 
These can c rea te 
e ffe c t i v e p r i n t e d 

products which are eye catching and unique in appearance.

Hot Foil

You are probably in contact with hot foil everyday without 
realising. Foil printing features on packaging, handles on 
hairbrushes and make up brushes, the spine of a book, the front 
of glossy magazines and much more.

THE PROCESS:

The ho t fo i l d ie i s 
attached to the machine 
and heated up.Foil is 
placed between the die 
and the substrate to be 
printed.Pressure is then 
applied by pulling the 

handle of the machine to bring the two briefly together to adhere 
the foil to the substrate. The foil has an adhesive on the back 
which is activated by the heat and forms a permanent bond to the 
substrate.

Hot foil can be combined with embossing and de-bossing.
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Laminating

Surface coatings applied during the paper-making process are 
sometimes called laminates. These spray-on coatings can reduce 
absorbency to give clearer printing and increase strength.

The other form of laminating involves applying a film of clear 
plastic between 1.2 and 1.8mm thick to either one or both sides 
of paper or thin card. It is usually applied to finished documents 
such as menus, posters, signs, identity badges and other printed 
documents. 

• improves the item’s strength and resistance to bending, 
creasing or ripping

• waterproofs the item, allowing it to be wiped clean and prevent 
it smudging or going soggy

• improves the appearance, making the document shiny

• increases the lifespan of the printed document.Recycled paper

Recycled paper

Because the main ingredient of paper is 
wood, it requires a lot of trees to make it. 
It takes around 12 average-sized trees to 
make 1 tonne of newspaper and around 
24 trees to make 1 tonne of copier paper. 
Recycled paper was created to reduce 
the number of trees needed to make 

paper and therefore 
t o l e s s e n t h e 
e n v i r o n m e n t a l 
impact of paper 
production. Using 
r e c y c l e d p a p e r 
instead of virgin 
fibre paper means 
that fewer trees are 
needed to make the 

same amount of paper.

Paper cannot be recycled indefinitely as the fibres get shorter and 
weaker every time they are recycled. After around five or six 
times, the fibres usually become too short and weak to be of use 
and will not pulp adequately. To maintain the quality and strength 
of recycled paper, many manufacturers use a mixture of recycled 
paper and new virgin wood chippings to make the pulp. The ratio 
is usually between 55 and 80 per cent recycled paper and 
between 20 and

45 per cent virgin wood chippings, depending on the type of 
pulping process used. This cuts down the number of trees 
needed by about 60 to 80 per cent.

The amount of recycled paper used in making paper
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Physical and working properties of paper.

Physical and working properties of boards

Papers and boards

Sources

Paper was first invented in China around ad100. The first paper 
was made from fibres of tree bark mixed in water. This mixture, 
known as ‘pulp’, was then drained, spread out on to a bamboo-
framed matting before being pressed down into a thin layer and 
dried in the sun.

It was later discovered that ‘lignin’, which is the natural glue that 
holds the wood’s fibres together, could be broken down more 
easily if plants with long cellulose fibres were used. This meant 
the fibres could be made into a finer pulp, which in turn made 
better quality paper.

Making paper by hand

To make paper by hand:

• Take some sheets of old, used paper (cartridge paper, 
newspaper, etc.).

• Cut or rip up the paper into small pieces (approx. 2cm2).

• Soak the paper overnight in a bucket of water.

• Fill a food blender with clean water.
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• Add a few pieces of the soaked paper and blend, gradually 
adding more paper a little at a time.

• Continue blending until the mixture has become a pulp that 
looks like wallpaper paste,then pour into a tray.

• Using a mould and deckle (two wooden frames with a fine mesh 
screen), scoop up some pulp.

• Shake to spread out the pulp evenly across the screen then 
leave to let the excess water drain out.

• Remove the deckle from the mould, 
then transfer the wet sheet from the 
mould to a flat, absorbent surface such 
as paper towels.

• Place another paper towel and a 
sponge on top.

• Press gently to begin with, then 
gradually increase the pressure using a 
rolling pin or similar object to flatten the 
wet sheet and squeeze out as much 
moisture as possible.

• Alternatively, place a board on top then add weights or stand on 
top.

• Remove and leave to fully dry out in a warm environment.

The mechanical pulping process

The methods used to make paper today are essentially the same 
or very similar to the original method, but mechanical methods 
are used to separate the wood fibres. Using large tanks known as 
pulpers, the raw 
wood chippings are 
soaked in up to 100 
times their weight of 
w a t e r a n d t h e n 
pulverised with large 
steel rotor blades. 
The finished pulp is 
then pumped into a 
paper machine where it is sprayed on to large sheets of thin mesh 
and pressed through a series of rollers into paper.

Mechanically pulped paper is suitable for paper products that use 
‘bulk’ grades of paper, such as newspaper and toilet tissue. It has 
a low strength because of the damage done to the fibres in the 
grinding process, meaning it will tear relatively easily and 
disintegrate quickly when wet.

The mechanical process also means that a large amount of lignin 
remains in the pulp mixture, which can lead to the paper 
‘yellowing’ over time or when exposed to bright light.

The chemical pulping process
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The chemical pulping process uses chemicals such as caustic 
soda and sodium sulphate instead of mechanical grinding to help 
break down the wood pieces and chemically remove the lignin. 
This separates the fibres without damaging them and creates a 
much stronger pulp. Other fibres such as cotton and linen are 
then added to the pulp mixture to improve or change the texture – 
this is called ‘blending’. 

Chemicals such as bleaching agents, dyes and fillers are then 
also added to give the paper a specific colour or property. The 

pulp is then dried, pressed and formed into rolls of paper in the 
same way as before. 

Chemically pulped paper is generally of a much higher quality and 
can be bleached or coloured to a much brighter finish. Specialist 
coatings can also be added to the paper once it has been formed 
into sheets, such as glossy or shiny finishes.

Social Factors (Papers & Boards

In the last 50 years, the increased awareness of people regarding 
the massive deforestation and landfill caused by paper 
production and disposal, along with technological advances in 
communications, have led to a shift in the use of paper products. 

Since the 1970s the percentage of paper that is recycled has 
risen from around 20 per cent to around 70 percent. The 
increased use of email and the internet has meant that paper is 
used much less in offices and 
businesses now than in previous 
decades. 

Sales of printed publications such 
as newspapers, magazines and 
books have also declined hugely 
s i n c e t h e i n t ro d u c t i o n o f 
electronic versions that can be 
downloaded in seconds to a 
tablet or device.
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Environmental factors

The paper-making process uses a range of toxic solvents and 
chlorine compounds to remove the lignin from the pulp, to bleach 
and colour the paper, and in the coatings usedto improve 
strength, absorbency, etc. Although the use of chemicals has 
been reduced by many pulp and paper mills, choosing to use 
unbleached paper for products that do not need to be white in 
colour can improve the carbon footprint and reduce costs. Pulp 
andpaper mills produce carbon dioxide and other pollutants that 
can cause damage to the ozone layer, acid rain and contribute to 
global warming. 

Once paper fibres become too short or weak to be recycled, they 
form a sludge that is either disposed of into landfill or can be 
dried out and burned as a fuel.

Recyclability and waste

By recycling paper, board and timber products, natural resources 
and energy can be reduced, along with greenhouse gas 
emissions from the manufacturing process and space in landfill 
sites.

The two main materials used in the manufacture of paper and 
card are wood pulp and recycled paper. The use of trees for wood 
pulp requires the harvesting of many acres of forest.

Most trees, however, come from forests managed by the Forest 
Stewardship Council. (FSC ) or the paper manufacturers 

themselves. This ensures that one or more trees are re-planted 
forevery one felled and ensures a continuing supply of wood.

Lignin, which is a waste product extracted during the pulping 
process, can be burnt as a fuel oil substitute and, in some 
manufacturing plants, the burning of bark and other residues 
canoften be used to supply power or steam to local firms or 
energy suppliers.

Biodiversity

Paper and timber production requires large areas of forest to be 
felled, which can take yearsto grow back and leads to 
deforestation in many areas around the world. This has led to an

increase in endangered forests and the many species of animals 
that inhabit them. Many paper manufacturers have reduced this 
by using trees from managed forests, such as those run by the 
Forest Stewardship Council (FSC).

Key Points (Paper and Boards)

• The paper-making process uses a range of toxic solvents and 
chlorine compounds thatcan cause damage to the ozone layer 
and acid rain and contribute to global warming.

• Paper fibres that are too short or weak to be recycled will form a 
sludge that can be dried out and burned as a fuel.

• By recycling paper, board and timber products, natural 
resources and energy can be reduced, along with greenhouse 
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gas emissions from the manufacturing process and space 
needed for landfill sites

• Paper is made from wood pulp from trees.

• Paper with a weight of 170gsm or more is classified as board.

• Paper can be recycled only five or six times.

• Recycled paper contains between 10 and 80 per cent virgin 
pulp.

• Paper can be given spray-on coatings to improve its texture and 
performance.

• Paper and card can be folded, or joined with adhesives, staples, 
rivets or binding.

•
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