
Pa
pe

rs
 a

nd
 B

oa
rd

s

Boards
Papers

Layout Paper

1. Selecting Materials and Components

Bleed Proof Paper
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Photocopy Paper

Cartridge Paper

2. Forces and Stresses on Paper and board Products 3. Ecological and Social Footprint

Introduction

4. Sources and Origins of Papers and Boards

Specialist 
Technical 
Principles

The products below are made from various Papers and Boards. In their everyday use, these products are
regularly having forces applied to them. These forces affect the way the product operates and its overall
function and sa fety. Designers and manufacturers need to ensure that the materials they select for their
products are able to withstand the forces and stresses the product will be subjected to. If they get this
wrong it could have serious consequences.

Tension forces are pulli ng forces that cause an
object to be stretched or pulled apart.

Bending forces act at an angle to an object and
make it bend.

When an object bends it is under compression and
tension at the same time. See below…

Compression forces are pushing
forces that squeeze an object.
Imagine a ‘crushing’ motion.

Shearing forces act across
a material by creating a
shearing action. Scissors
are a good example.

Torsion forces are twisting forces
that are applied to an object.

Types of Forces and stresses

Properties:	Off	white	colour,	
lightweight,	low	cost,	
unfinished,	mainly	made	from	
recycled	paper,	45-55	GSM.
Common	Uses:	Newspapers	
and	low	cost	leaflets.	

Properties:	Coated	to	stop	
markers	bleeding	through	
page,	70	GSM.
Common	Uses:	Design	pages	
when	markers	are	being	
applied.

Properties: Translucent,	works	
well	with	pencil,	40-120	GSM.
Common	Uses:	 Tracing	images.	
Best	when	used	with	a	light	
box.	 Good	for	 developing	ideas.

Properties:	Opaque,	fairly	
thick,	120-150	GSM.
Common	Uses:	Pencil	and	Pen	
drawings,	watercolour	
painting.

Properties:	 Lightweight,	Low	
cost,	good	for	 inkjet	and	laser	
printing,	70-150	GSM.
Common	Uses:	Household	 and	
office	 based	 printing.

Any	paper	based	material	weighing	over	200	GSM	
is	considered	 to	be	a	board.	Board	is	also	measured	
by	it’s	thickness.	The	measurement	used	is	
microns.	1	micron	=	1/1000th of	a	millimetre.	A	
board	that	is	500	microns	thick	measures	0.5mm.	
Board	is	generally	more	rigid	and	durable	than	
paper	and	is	more	suitable	for	items	such	as	
packaging,	food	containers	 and	presentations.

Paper	is	something	we	use	on	a	daily	basis.	It	is	a	
particularly	useful	medium	for	 designers	as	it	can	
be	drawn	on,	written	on	and	can	be	folded	to	make	
small	scale	models.	 Paper	is	made	in	a	Paper	Mill	
from	 cellulose	fibres	most	commonly	 from	wood	
pulp.	Paper	can	be	made	 from	both	deciduous and	
coniferous	 trees	however,	the	latter	is	preferred	as	
it	is	fast	growing	and	more	sustainable. Spruce	and	
Fir	trees	are	the	most	common	source	of	the	wood	
pulp	used	 for	papers.

Papers	and	 Boards are	commonly	made	from	
cellulose	 fibres	found	 in		wood	pulp	and	produced	
in	a	Paper	Mill.	Other	varieties	of	Papers	and	
Boards	come	 from	 sources	such	 as	cotton,	which	
produces	 extremely	high	quality	paper	which	lasts	
hundreds	 of	years.	Paper	is	weighed	in	grams	per	
square	meter	(GSM).	Anything	over	200	GSM	is	
generally	considered	to	be	board.

Newsprint Paper

Properties:	 Semi-translucent,	
Some	inks	smear,	Good	for	pencil	
work,	40-60	GSM.
Common	Uses:	 Sketch	and	design	
work,	tracing	images.

Tissue Paper
Properties:	 Lightweight,	Soft,	
Absorbent,	10-35	GSM.
Common	Uses:	Packaging	for	
gifts,	arts	and	crafts	and	
toilet/kitchen	roll.

Card

Foil Lined Board

Mount Board

Foam Board

Corrugated Cardboard

Properties:	 Stiff,	easily	cut	and	
creased,	200-500	GSM
Common	Uses:	Greetings	
cards,	packaging,	advertising.

Properties:	 Stiff,	good	heat	
insulator,	water	and	oil	resistant,	
200-400	GSM.
Common	Uses:	 Takeaway	
containers.	Foil	helps	to	keep	food	
hotter	for	longer.

Properties:	 Thick,	rigid,	
excellent	finish,	 cuts	well,	400-
700	GSM.
Common	Uses:	 Frame	
borders,	mounting	 images.

Properties:	 Lightweight,	rigid,	
cracks	and	folds	 under	pressure,	
3-10mm	 thick.
Common	Uses:	Modelling,	
prototyping,	mounting	images.

Properties:	 Strong,	Lightweight,	
rigid	in	1	direction,	good	insulator,	
easy	to	print	on,	3-10mm	thick.
Common	Uses:	Heavy	duty	
packaging, storage	boxes,	
takeaway	pizza	boxes.

Duplex Board
Properties:	Cheaper	than	standard	
card,	lightweight,	stiff,	easily	
coated,	200-500	GSM.
Common	Uses:	Packaging,	food	
and	drinks.

Carton Board
Properties:	 Thick,	can	be	
coated/foil	 lined	for	food,	 easy	
to	print	on,	200-500	GSM.
Common	Uses:	 Food	and	
drink,	POS,	Packaging.

1. Selecting Materials and Components

1.	Cellulose	
Fibres	are	
mixed	with	
water	to	

create	a	pulp

3.	Water	is	
drained	
through	a	
mesh	
screen

4.	Felt	
fabrics	 are	
used	to	
press	out	
water

5.	Heated	
rollers	

evaporate	
remaining	
water

6.	Finished	
paper	is	

prepared	in	
sheets	or	
rolls

2.	Fibrous	
liquid	is	
bleached	
or	coloured

99.5%	Water 0.5%	Water

Most	packaging	is	either	plastic	or	card	based.	Plastics	take	an	extremely	long	time	to	biodegrade	and	mainly	
come	 from	non-renewable	 resources,	whereas	most	card	based	materials	are	renewable,	fully	biodegradable	
and	recyclable.	The	main	issue	with	card	is	that	it	absorbs	moisture	if	left	untreated.	Card	can	be	processed	
to	make	it	waterproof	however	this	comes	at	a	cost	as	it	makes	it	harder	to	recycle	and	slower	to	biodegrade.

In	2016,	the	UK	produced	 11.4	million	tonnes of	packaging	waste,	of	which	7.3	million	tonnes (61%)	was	
recovered	or	recycled,	according	to	the	Department	for	Environment,	Food	and	Rural	Affairs.	

Softwood	Trees BambooSugar	Cane Straw Recycled	Pulp

Papers	and	Boards	are	usually	made	from	wood	 pulp.	Hardwoods and	Softwoods can	 be	used	in	paper	
production	 however,	softwoods	are	preferred	as	they	grow	quicker	making	them	more	sustainable.	The	UK	
uses	12m	Tonnes	 of	paper	every	year.	It	takes	roughly	25	trees	to	produce	1	tonne	of	paper	putting	huge	a	
huge	strain	on	our	forests.	

Paper	can	also	be	produced	 from	 other	fibrous	sources	 such	as	bamboo,	 sugar	cane	and	straw,	although	
wood	generally	gets	the	best	results.	Recycled	papers	and	boards	can	also	be	used	to	produce	new	paper	
and	board	materials.	By	using	recycled	paper	and	boards	we	save	40-70%	of	energy	during	production.

Sources

How is Paper Made?

Why is Packaging used?

Disposable Packaging

The	egg	box	has	6	pouches	 that	
keep	the	eggs	still	so	to	prevent	
them	from	 cracking	when	the	box	
is	moved.

The	card	used	is	very	soft	in	order	
to	reduce	shock	if	 the	box	is	
knocked	against	something.

Display

Preserve

Transport

Protect

The	egg	itself	has	a	protective	shell.	
That	shell	helps	keep	the	egg	fresh	
and	stops	any	bacteria	from	
touching	the	inner	egg	white	and	
yolk.

The	box	 itself	is	shaped	so	that	when	it	is	
transported	the	boxes	can	be	stacked	along	side	
and	on	top	of	 each	other.	This	means	more	can	be	
transported	at	once.

The	label	on	top	helps	promote		
the	product	in	the	shop.	The	label	
displays	the	brand,	a	picture	of	the	
item	and	makes	the	product	seem	
fresh.

None	of	 this		could	be	printed	on	
the	egg	itself.

Inform
The	box	 displays	important	information	such	as	
nutritional	information,	Best	Before	dates	and	basic	
information	 such	as	‘what	the	product	is’	so	people	
know	exactly	what	they’re	buying.

Contain

The	box	 has	6	separate	sections,	
one	for	 each	egg.	When	the	lid	
is	closed	the	eggs	are	
completely	contained	 so	they	
cannot	move.	

Tetra Pak –Past, Present and Future

Fully	Recyclable	CartonIn	the	early	2000’s,	Tetra	Pak	came	
under	huge	scrutiny	from	 the	
Recycling	Association.	It	was	named	as	
one	of	 the	most	difficult	products	 to	
recycle	due	to	the	design	of	their	
packaging.	The	company	produced	
layered	packaging	which	was	
extremely	difficult	to	separate.	

In	2011,	Tetra	Pak	reviewed	their	
environmental	policies	and	decided	 to	
change	the	design	of	their	cartons	in	
order	to	reduce	their	environmental	
impact.	Since	then,	Tetra	Pak	has	
created	a	layered	carton	which	is	easy	
to	separate	for	recycling.	

74%	of	the	carton	is	made	from	paper	which	is	used	for	 strength	and	stability,	
helping	the	product	keep	it’s	shape.	Paper	is	also	renewable	which	reduces	the	
impact	of	 each	carton.	Tetra	Pak	works	in	partnership	with	the	FSC	to	ensure	
all	of	their	paper	materials	are	sustainably	sourced.

22%	is	made	from	polyethylene	which	is	used	for	adhesion	 (sticking	the	layers	together)	and	protecting	the	
paper	layer	from	moisture.	It	also	help	to	contain	any	liquids	inside	the	carton.

4%	is	the	foil	layer	which	is	used	to	help	keep	the	produce	as	fresh	as	possible,	making	products	last	longer.	
This	reduces	food	waste	and	allows	products	to	be	stored	at	room	temperature	which	reduces	CO2	
emissions	 caused	by	refrigerators.

All	bottle	lids	are	made	from	bio-polymers	which	makes	them	renewable	
and	biodegradable	in	landfill.

Tetra	Pak	does	not	use	biodegradable	plastic	in	some	of	its	
packages because	the	materials	need	to	withstand	light,	oxygen	and	water	
for	long	periods	of	 time	to	preserve	the	product	and	prevent	spoilage.	
However,	in	2015	the	company	launched	it’s	first	ever	fully	bio-based	
carton	for	Swedish	milk	company	Valio.	Due	to	the	short	life	of	milk,	using	
bio-polymers	 does	not	affect	 the	product	and	helps	to	limit	the	
environmental	impact	of	this	extremely	disposable	form	 of	packaging.	For	
this	particular	carton,	the	polymer	layers	were	made	from	the	starches	in	
sugar	cane	which	is	renewable	and	decomposes	 quickly	once	in	landfill.	

Tetra	Pak’s	ultimate	goal	is	to	design	a	fully	renewable	carton	package	for	
all	of	the	products	they	cater	for.

Bio-Based	 Carton

Deep	Reading

Find	out	more	at:	http://www.tetrapakrecycling.co.uk/faqs.asp

Sugar Paper
Properties:	Range	of	colours,	
takes	ink	well,	80-150	GSM
Common	Uses:	Display	work,	
contrast	drawings.

Photo Paper
Properties:	High	quality,	bright	
images,	gloss/satin/matt	
finishes,	 120-260	GSM
Common	Uses:	Photographs,	
albums,	 cards.	
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Commercial Printing Processes

Screen Printing

Gravure

Flexography

Digital Printing

Industrial Cutting
Die Cutting

Name Image Description Name Image Description

UV	Varnish

Used	for	
shiny finish	

and	
protective	
layer.

Laminating

Polymer	film	
which	

protects	from	
damage	and	
moisture.

Foil	
Application

Used	to	
create	a	
luxurious	
metallic
effect.

Embossing

Raises the	
profile	of	 the	
surface	 by	
compressing	
to	improve	
aesthetics.

Screen	printing	is	commonly	 used	for	art	prints	and	
small	batches	of	specialist	prints	such	 as	greetings	
cards.	

The	screen	is	made	from	 a	fine	mesh	material	fixed	to	a	
wooden	 frame.	A	stencil	is	placed	under	the	screen	and	
ink	forced	through	the	stencil	onto	the	material	below.	

High	cost	and	capable	 of high	quality	prints like	
digital	printing	but	this	technique	uses	plates.	This	
gravure	printing	process	involves	the	direct	contact	
between	the	photo-etched	 plates	and	the	paper.
This	technique	 allows	for	the	production	of	brilliant	
photograph-like	prints.	Commonly	 used	for	high	end	
magazines	and	up-market	packaging.

Flexo printing	can	be	described	as	a	revised	version	of	
letterpress.	Flexography is	more	versatile	owing	to	its	use	
of	 photo-etched	 plates	which	bring	the	ink	right	onto	the	
page	with	colored	images	and	characters.	If	letterpress	is	
almost	on	its	way	out	of	the	publication	printing	process,	
flexography	is	the	exact	opposite.	Flexography	can	be	used	
to	print	on	various	surfaces	including	boards	 and	plastics.	
Commonly	used	in	packaging.

The most	favored	publication	printing	process,	 digital	printing	also	
has	its	share	of	time-efficiency.	It	is	a	very	quick	computer	to	printer	
procedure	without	the	need	of	plates.	It	also	boasts	of	the	high	
quality	images it	produces	which	make	it	ideal	for	glossy	magazines.

Editing	is	easy	with	the	use	of	a	computer.	Computers	used	for	
editing	are	usually	expensive	and	ensure	that	the	shade	of	colour
that	registers	on	the	screen	will	be	the	exact	same	kind	of	colour
once	 out	of	the	printer.

Digital	Printing	uses	the	same	CMYK colour system	as	Offset	
Lithography.

Used	to	be	the	most	popular	printing	process	however	
these	days	letterpress is	starting	to	die	out.	
Letterpress	printing	is	widely	used	for	printing	tickets,	
business	 cards	 and	stamped	invitation	letters.	
Declining	fast	in	popularity	and	use,	it	is	far	behind	the	
other	processes	in	terms	of	technological	
advancement;	however,	the	letterpress	technique	can	
still	be	used	for	printing	books,	posters	and	magazines.

Letterpress

Registration	Marks:
The	little	circle	with	a	cross	through	it	is	printed	using	every	colour	of	the	
CMYK	printing	process.	If	they’re	being	printed	accurately,	they	should	
overlap	precisely so	the	mark	looks	entirely	black.	Therefore	if	any	of	the	
colours	 are	slightly	offset	then	they’ll	be	visible	(see	right).

Trim	Marks:
These	are	small	lines	which	show	exactly	where	the	finished	page	will	be	cut	
during	the finishing	process.	

Colour	 Bars:
Colour	bars	are	printed	outside	the	trim	area	and	are	used	for	quality	control	
purposes	 by	the	printer.	Squares	of	colour	are	printed	on	the	area	of	the	
page	to	be	trimmed	off,	which	 the	printing	press	operator	uses	to	check	
colour	 density	and	consistency	is	maintained.	This	checking	process	is	
automated	by	some	printers,	with	digital	scanners	tracking	the	colour	bars	to	
ensure	quality	and	consistency	is	maintained.

Quality Control

Die	cutting	is	used	to	cut	multiple,	identical	shapes,	 very	quickly.	A	
shaped	 blade	called	a	die	is	used	to	cut	the	paper	based	material.	The	
material	to	be	cut	is	placed	under	the	die	and	the	die	is	lowered. For	
creasing,	blunt	blades	are	used	and	therefore	does	not	cut	through	the	
material	but	creases	it	instead.	

This	process	 is	commonly	used	when	manufacturing	 nets	for	
packaging.	It	allows	the	complex	shapes	to	be	cut	in	high	volumes.	

Paper	is	commonly	 produced	
in	Rolls	or	Sheets.

Rolls are	used	in	industrial	
settings	for	continuous	 runs	
and	high	volume	printing.

Sheets	are	commonly	used	 in	
work	places,	 schools	 and	
homes.	Sheets	are	also	used	
for	producing	 consumer	
goods.

International	paper	sizes	 are	
shown	opposite.	 The	
dimensions	 of	 the	paper	
halves	each	time	the	number	
increases.	For	example,	A1	is	
half	the	size	of	A0	and	A4	is	
twice	the	size	of	A5.

Sizes and Forms

GOOD BAD

Offset Lithography
Considered	 the	most	cost-effective	 and time-efficient	
publication	 printing	process,	 offset	 printing	is	fit	for	
printing	on	paper,	plastic	or	even	the	thicker	cardboard.	
This	technique	 is	used	for	printing	newspapers,	books,	and	
magazines.

In	the	offset	publication	 printing	process,	your	print	goes	
through	three	major	processes;	Plate	making,	Wetting,	and	
then	Inking.	

The	ink	sticks	to	the	areas	with	images	and	characters	while	
the	water	repels	them	and	thus	imprints	to	the	blank	
spaces.	 This	phase	of	the	procedure	is	very	precise.	There	is	
not	a	drop	of	ink	that	sticks	outside	of	the	colored	areas.	

The	process	 prints	one	colour at	a	time;	Cyan,	Magenta,	
Yellow	and	Black.

Cyan,	Magenta,	Yellow	
and	Black	can	 be	used	
to	create	any	printable	
colour/tone.	These	
primary	colours	are	
mixed	 to	create	other	
colours	during	the	print	
run.

Offset	 Lithography	is	
used	for	high	volume	
print	runs.	It	is	an	
extremely	common	
process	when	printing	
newspapers	and	
magazines.

7. Scales of Production

One Off Production

Mass Production Continuous Production

Batch Production
In	one-off	 production	 a	single	
product	 is	designed	and	made	to	
a	client's	specification. Labour
and	material	costs	are	high,	and	
a	high	level	of	design	and	
manufacturing	 skills	are	needed.	
Pieces	of	 art	are	often	one-off’s.

Mass	production	 is	the	industrial	
scale	manufacture	 of large	
quantities of	 products,	usually	on	
a production	 line.	Standardised
production	methods	mean	it	is	
suitable	for	products	 that	are	not	
redesigned	very	often.

In	batch	production set	
quantities of	 a	product	are	made	
to	order.	Materials	are	cost-
effective	and	manufacturing	
costs	 are	lower.	Items	that	have	
a	tendency	to	change quickly	are	
usually	Batch	produced.

Continuous	 production	 is	the	
manufacture	 of	an	item	24/7	–
365.	The	system	is	usually	
completely	automated	using	a	
production	 line.	Due	to	the	scale	
on	which	 the	items	are	made,	they	
are	extremely	cost	effective.

Offset	Lithography	Process:

Equipment Image Description Equipment Image Description

Steel	Rule
Used	for	

measuring	and	
drawing	lines.

Paper	
Shears

Used	for	 cutting	
paper	and	
boards.

Safety	Rule
Helps	to	safely	
cut	when	using	a	
knife/scalpel.

Creasing
Tool

Used	to	create	a	
crease	in	thicker	

boards.

Craft Knife
Cutting	and	

scoring	various	
paper	and	board.

Cutting	
Mat

Anti-slip to	help	
when	cutting.	

Protects	surfaces.

Scalpel
Fine	cutting	and	
scoring.	Various	
blades	for	tasks.

Rotary	
Cutter

Used	to	cut	paper	
and	boards	to	
correct	size.

Rotary	
Cutting	
Wheel

Cuts	curved	lines	
through	paper	
and	card.

Creasing	
Machine

Used to	make	
creased	lines	to	
enable	folding.

Marking out and Cutting Equipment

Common Fasteners

Split	Pin Bulldog	 Clip Binder	 Clip Rachet Rivet Staples Paper	Clip

Common Sealing Methods

Self-Adhesive	
or	Gummed

Easy	Open	
Tear	Strip

Tamper-Proof	
Stickers

Creasing and Folding
A	crease is	a	permanent	line	
that	is	created	when	papers	
and	boards	are	folded.	We	
can	use	creases	and	 folds	to	
create	complex	3D	shapes	
from	the	2D	materials	using	
nets.	Folding	and	creasing	
can	also	be	used	 to	add	
creative	elements	to	
products	 such	as	pop-up	
cards.	

Corrugated	card	
has	a	folded	layer	in	
the	centre		to	make	
it	stronger	and	

tougher.

Common Binding Methods

Perfect	
Binding

Hard	Back	
Binding

Coil/Spiral/
Wire	Binding

Adhesives

Glue	Stick
Paper/Card

PVA
Papers/Timber

Glue	Gun
Papers/Timber

Super	Glue
All	Materials

Double	 Sided
Papers/Boards

Spray	Glue
Papers/Boards
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