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Key Sales Points

« Written by Rob Thompson, author of the best-selling Manufacturing Processes for
Design Professionals

« Covers nearly 100 material types across the six main ‘design’ material groups:
Metal, Plastic, Wood, Plant, Animal and Mineral

» Includes comprehensive, accurate and accessible information about each material,
describing its form, texture and most desirable properties, along with its uses
within
a variety of industries

« Complied in collaboration with materials suppliers and a mechanical engineer,
to ensure the practicality and relevance of the contents

* Includes 450 illustrations within a clear layout, providing a one-stop sourcebook for
both traditional and innovative high-tech materials

Target Market

» Designers and students of design

» Artists, sculptors and makers seeking information on a wide range of materials
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As the most commonly used metal it has had a very significant
impact on design. Born out of the Industrial Revolution, steel
rose to prominence following the development of an affordable
mass-production technique. It has since been utilised at every
conceivable scale, from micro medical components to packaging
to skyscrapers and the longest suspension bridges.

Tonsils strength

INTRODUCTION
The potential of steel was well
understood centuries before a cost-
effective method of high volume
production was developed. The first major
step towards affordable steel occurred
around mid-1gth century. A process
patented by Henry Bessemer in UK - there
is evidence of steelmaking using similar
techniques in Asia much earlier, but not
on an industrial scale — overcame the
high cost of steelmaking by reducing the
time taken and materials required. The
invention uses pressurised air, which is
blown through molten iron, to burn off
the impurities and accelerate heating
through the i uction of oxygen
Bessemer's process revolutionised
steelmaking and dominated production
until the development of the basic oxygen
technique in mid-20th century. With this
process, air is replaced with oxygen, which
greatly increases efficiency. Fluxes (lime
or dolomite) are mixed into the molten
iron to absorb impuritiesand a
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PLASTIC/ ENGINEERING THERMOPLASTIC/ FIBRE

Polyethylene Terephthalate
(PET), Polyester

These high-strength engineering plastics have an enviable
balance of thermal, mechanical and chemical properties. They
are extremely versatile and are available in virtually all formats.
Applications range from low-cost commodity items through metal
replacement. As a result of its widespread use in disposable
packaging, PET is one of the most commonly recycled plastics.
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Also known as
Acranyms and abbreviations: PES, PEL, PETE,
BOPET, poly

names: Mylar, Melinex,
Dacran, Terylene, Trevira, Carterra, Sarana,
Radyam, Ultradur, Crastin, Rynite

INTRODUCTION

There are two types of polyester:
saturated and unsaturated (page

228). These saturated polyesters are
thermoplastic — they do not form
cross-links between the polymer chains
and so can be molded and reprocessed
through melting. Biobased thermoplastic
polyesters include polylactic acid (PLA)
(page 262), and polyhydroxyalkanoates
(PHA and PHB) (see PLA).

Patented in 1941, polyethylene
terephthalate (PET) has become one of
the most widely used thermoplastics
and dominant in consumer and
industrial products alike. It is the most
important thermoplastic polyester
and the benchmark against which
the others are compared. lts success is
due to a combination of performance,
adaptability and, most importantly,
cost. PET is resistant to most chemicals
and has high tensile strength and good
thermal properties. its low cost has
led to widespread use, which has been
accompanied by high rates of recycling
(although comparatively low compared
to metals), in particular bottles used for
drinks, household products and cosmetics.
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CONSTRUCTION

Lightws:

CYPRESS FAMILY IN ARCHITECTURE
AND CONSTRUCTION

While these timbers are used in a variety
of applications, their long-established
and varied role in construction warrants
further discussion. it competes w

several other species of softwood,
including varieties of larch (page 310)
and pine. it competes with hardwoods
too, in particular oak (page 336) and iroko
(page 366).

Planks are cut into profiles — there are
countless standard shapes, or bespoke
designs are made — for window frames,
louvres, decking, fencing and cladding
(overlapping slats are used in strip boat
construction also). It is much less stiff
than other timbers used for similar
applications, but has superior resistance

to decay. Therefore, it is mainly reserved
for outward-facing surfaces. The timber is
graded according to its visual quality.

Throughout the world it is used as
roofing and siding material. Known as
shingles, small neat tapered tiles are
overlapped to provide protection from
sun, 1ain and snow. They are known as
shakes when produced from split timber.
Being susceptible to fire and relatively
expensive, they are not as common today
as they have been in the past.

The ability of certain species to resist
warping and cracking with changes
in humidity is very important during
production, as well as in use, especially
because they are often manufactured
in one climate and shipped to another.
Planks are often shipped green (not dried)
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when used for outdoor applications.
They are dried (naturally or using a kiln)
to reduce their moisture content and
improve stability where necessary.




MINERAL / CERAMIC

Plaster

Plaster enhances the durability and cleanliness of buildings,
as well as providing a means of artistic expression. Based on
clay or calcium minerals, it transforms from a wet and pliable
material to stone-like when dry. It is an ancient medium -
synonymous with sculpture, stucco and fresco - that has found
modern application in the form of precision 3D printing.

Also known as
Alsa referred 1o as: plaster of Paris, render, mortar

INTRODUCTION
Plaster is traditionally used to coat the
walls and ceilings of buildings. As well
as providing a smooth, clean surface, it
enhances the durability of masonry (see
Clay, page 480) and provides passive fire
protection. It has been utilized in this
way for thousands of years; pyramids
built by the Egyptians more than 4
years ago feature plastered walls that
remain intact to this day. The gypsum
formulation used then is aimost identical
to modern plaster. The ancient Greeks
continued the use of plaster and covered
the inside and outside walls and ceilings
of temples. They used plaster casting in
the reproduction of sculpture and objects.

As well as providing a smooth covering
for walis, plaster is molded and modelled
into relief profiles. Known as stuccowork,
it is used to decorate buildings as well as
for free-standing sculpture. This practice
has a long history in the Mediterranean
and was employed extensively by the
Greeks and Romans. It became popular
in 18th-century Europe, as can be seen in
many elaborately stuccoed monuments
and terraced houses of major cities.
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