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Materials

Metals

Metals are elements, many essential for sustaining life on earth.
In the correct quantities they play a vital role in our diets and the
existence of plants and animals. They are even useful in the fight
against diseases: certain metals are known to have natural
antimicrobial properties. However, these same properties mean.
that certain metals are toxic and polluting in sufficient quantities.
Metals are used for structural and aesthetic applications from

packaging to bridges. A range of finishes can be produced, some

of which are self healing and so dramatically increase longevity.

Metals are extracted from their mineral
ore, refined and processed to form
combinations of metallic and other
elements suitable for use in products.
Thisis an energy intensive process, and
so metals are typically more expensive
than plastics that have equivalent
strength characteristics.

In recent years plastics have replaced
metals in many applications, due to the
ease with which they can be produced
and their physical and mechanical
properties modified for specific
applications. Even so, metals are still
widely used in engineering, medical,
large-scale, performance and high
perceived value applications.

As a group of materials they are
typically heavy and have high melting
points. There are many different types
of metal suitable for an unlimited range
of applications. Some are non-toxic and
sufficiently inert to implant into the
human body; examples include titanium
joint replacements and gold teeth.
O‘thers are poisonous, prone to corrosion
or explosive.

TYPES OF METAL
Metals are divided into 2 main groups:
ferrous and non-ferrous. The defining
feature is that ferrous metals contain
iron. Ferrous metals are produced
and used in larger quantities than
non-ferrous. This is mainly due to
the versatility of steel; itis used in
products, from domestic appliances
to the automotive, construction and
shipbuilding industries, for example.
Even though ferrous metals are
limited to those containing iron, they
make up more than haif of all metal

consumption. There is a large number of
different iron alloys.

Most, but not all, ferrous metals are
magnetic, due to their iron content.
Non-magnetic ferrous metals include
austenitic stainless steels. Non-ferrous
metals are nearly always non-magnetic,
but cobalt and nickel are exceptions
to therule. Even so, iron is by far the
strongest naturally magnetic element.

Alloys are hybrids of different
metallic elements combined to enhance
properties and reduce cost. They can be
made up with properties suitable for
the demands of specific applications.
For example, Arcos knives (see image,
above) use a specially developed
stainless steel. The alloying elements are
chromium, molybdenum and vanadium.
The proportions and combination of
properties produce an exceptionally
sharp and long lasting cutting edge that
can be maintained by sharpening.

Molybdenum is part of a class of
materials known as refractory metals.
This group of metals has extremely high
melting points: while steels melt at
approximately 1350°C (2462°F), refractory
metals have a melting point above
1750°C (3182°F). This makes them very
difficult and expensive to manufacture.
To utilize their superior properties, they
are alloyed to form hybrid materials.

Arcos chef’s knife

Made by: Arcos
Material: Molybdenum vanadium stainless
steel

Manufacture:  Forged and polished

CORROSION, PATINA AND
PROTECTIVE OXIDE FILMS
Certain ferrous metals are prone to
surface corrosion. In the presence of
oxygen and water the iron reacts to form
alayer of iron oxide, commonly known as
rust. This is a degradation process that
gradually consumes metal that contains
iron from the outside inwards. Protective
coatings, such as galvanizing (page 368),
painting {page 350) and powder coating
(page 356) are used to prevent corrosion.
Stainless steels are produced by alloying
steel with chromium and other metallic
elements. Chromium forms a protective
oxide on the surface of steel and reduces
subsequent corrosion of the base metal.
Surprisingly, pureiron is more resistant
to atmospheric corrosion than steel. This
is due to its lower carbon content.
Cor-ten is high-strength low alloy
steel. It is distinguished by a protective
patina that develops on its surface in
the atmosphere. This reduces the need
for painting or other protective coatings.
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Glossary and Abbreviations

3DL
Three-dimensional thermal laminating

(page 228).

3Dr
Three-dimensional rotary laminating

(page 228).

ABR
Acrylonitrile butadiene rubber.

ABS
Acrylonitrile butadiene styrene.

A-class Finish

The automotive industry uses this term
to describe a high gloss surface finish.
Processes such as composite laminating
(page 206), metal stamping (page 82),
panel beating (page 72), polishing (page
376), spray painting (page 350) and
superforming (page 92), are all capable of
producing parts with an A-class finish.

A-side

Parts produced over a single-sided mold
have an A- side and a B-side. The A-side
does not come into contact with the
tool and so has a higher surface finish
than the B-side. Processes that use a
single-sided mold include composite
laminating (page 206), superforming
(page 92) and thermoforming (page

30).

Acetal
Common name for polyoxymethylene

(POM) (page 439).

Acetate
Alternative name for cellulose acetate
(CA) (see cellulose-based, page 446).

Acrylic
Common name for poly methyl
methacrylate (PMMA) (page 434).

Air-dried Timber

Lumber seasoned without the use of
akiln to 20% or less moisture content
(see also kiln-dried timber, page 498,

and seasoned timber, page 500).

Amorphous

Unorganized and non-crystalline
molecular structure materials, which
melt across a wider temperature range
than crystalline materials.

Biocomposite

Natural materials, such as wood fibres
or wheat straw, molded and bonded
together with a natural or synthetic
resin. Examples include Environ® and
Treeplast® (see wood, page 468). They
sometimes crossover with biofibre
reinforced plastics.

Biofibre Reinforced Plastics

These are plastics reinforced with natural
fibres such as cotton, hemﬁ and jute;
they are similar to biocomposites (page
468). Developments are concentrated

in composite laminating (page 206) for
automotive applications.

Bioplastic

Natural polymers that are made without
petrochemicals: for example, cellulose-
based (page 446), starch-based (page
446) and natural rubber materials (page
447).Some are completely biodegradable
and require less energy to produce than
synthetic polymers.

Biopolymers
Another name for bioplastics.

BR
Butadiene rubber.

CA
Cellulose acetate.

CAD

Computer-aided design is a general term
used to cover computer programmes
that assist with engineering, product
design, graphic design and architecture.
Some of the most popular 3D packages
include Alias, Auto CAD, Maya,
Professional Engineer (commonly
known as Pro E), Rhino and Solid Works.
Many products are now designed and
engineered in this way. Some notable
examples include aluminium forging
(page 457), Chair #1 (page 483),the Eye
chair (page 342) and Pedalite (page 53).

CAE

Computer-aided engineering is a general
term used to cover the use of computer
programmes in the design, simulation,
analysis, production and optimization

of products and assemblies. Examples
include FEA and Moldflow (page 56).

CAM
Computer aided manufacturing.

CAP
Cellulose acetate propionate.

Checks
Splits that form in the end of alength of
timber as it is seasoned or kiln dried.
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CNC

Machining equipment that is operated
by a computer is known as computer
numeric control (CNC). This includes
milling machines, lathes and routers
used to manufacture all types of
materials. The number of operational
axes determines the types of geometries
that can be achieved: 2-axis, 3-axis and
5-axis (page 183) are the most common.

COE
Coefficient of expansion.

Commodity Thermoplastic

A common name for the least expensive
thermoplastics that make up the
majority of total plastic production:

for example, polypropylene (PP) and
certain grades of polyethylenes (PE) (see
polyolefins, page 430).

Copolymer

A polymer made up of long chains of

2 repeating monomers: for example,
styrene acrylonitrile (SAN) (see styrenes,

page 432).

CR
Chloroprene rubber.

CRP
Carbon reinforced plastic.

Crystalline

Highly organized molecular structure
that has a sharper melting point than
comparable amorphous materials.

DfS
Design for sustainability.

Direct Manufacturing

Manufacturing products directly from
CAD data: for example, rapid prototyping
(page 232).

DMC
Dough molding compound (page 218).

DMLS
Direct metal laser sintering (page 232).

Durometer Hardness
Another name for Shore hardness (see

page 500).

Dyneema®
DSM trade name for ultra high-density
polyethylene (UHDPE) (see polyolefins,

page 430).

EBM
Extrusion blow molding (page 22).

EBW
Electron beam welding (page 288).

EDM
Electrical discharge machining (page

254).

EL
Electroluminescent.

Elastomer

Amnatural or synthetic material that
exhibits elastic properties,and has the
ability to deform under load and return
toits original shape once the load is
removed. Examples include rubber (page
425), thermoplastic elastomers (page 425)
and thermoplastic polyurethane (page
436).

EMI
Electromagnetic interference.

Engineering Thermoplastic
High-performance thermoplastics
materials for demanding applications.
These tend to be more expensive and
less widely applied than commodity
thermoplastics (page 435), and include
thermoplastics such as acetal (page 439),
polyamides (page 438), polycarbonate
(PC) (page 428) and thermoplastic
polyesters (page 437).

Engineering Timber

These high-strength and dimensionally
stable lumbers typically for architectural
applications are produced by laminating
wood with strong adhesives. Examples
include laminated strand Tumber (LSL)
and parallel strand lumber (PSL) (see
wood and natural fibres, page 466).

EP
Epoxy resin.

EPDM
Ethylene propylene diene monomer.

EPM
Ethylene propylene monomer.

EPS
Expanded polystyrene.

ETFE
Ethylene tetrafluoroethylene.

EVA
Ethylene vinyl acetate.

FEA

Finite element analysis is a computer
simulation technique that uses FEM
(page 16) to analyse designs, improve
molding efficiency and predict part
performance post-molding.

FEM

Finite element method is a numerical
system that assists with engineering
calculations by dividing an object in
smaller parts, known as finite elements.
The properties of these parts are
mathematically formulated to obtain the
properties of the entire object.

FEP
Fluorinated ethylene propylene.

Ferrous
Metals that contain iron: for example,
steel (page 455) (see also non-ferrous,

page 499).
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Figured Grain
Wood grain with a distinctive pattern

such as bird's-eye, fiddleback, flame and
curly (see wood and natural fibres, page

475).

FRP

Fibre reinforced plastic is molded plastic
reinforced with lengths of fibre, which
can be carbon, aramid, glass or natural
material such as cotton, hemp or jute.
They are formed by a range of processes
including composite laminating (page
206}, DMC and SMC molding (page 218)
and injection molding (page 50) (see also
biofibre reinforced plastics, page 496,and
GRP,page 498).

FSW
Friction stir welding (page 294).

GPPS
General-purpose polystyrene (same as
PS).

Green Timber

Lumber with a moisture content above
fibre saturation point, which is typically
around 25%. Up to this percentage

the structure of the wood will not be
affected, because the water being
removed is from the cells cavities as
opposed to the cell walls. Green timber is
used for steam bending (page 198).

GRP

Glass reinforced plastic is molded plastic
reinforced with lengths of glass fibre.
Injection molded (page 50) GRP has very
short fibre length up to 3 mm (0.1181n.),
whereas composite laminating (page
206} and DMC and SMCmolding (page
218) have long or continuous lengths of
glass fibre reinforcement (see also FRP,

page 498).

Hardwood

Wood from deciduous and broad-leaved
trees such as ash (page 474), beech (page
473), birch (page 472) and oak (page 476).

HAZ
Heat-affected zone.

HDPE
High-density polyethylene.

Heartwood

The central section of a mature tree
trunk, which is usually darker in colour.
Itis often harder and denser than the
surrounding sapwood (page 473) and
nolonger transports water, because it
becomes saturated with resin (page 500)
and tannin.

HIPS
High impact polystyrene.

HSLA
High strength low alloy steel.

iBM
Injection blow molding (page 22).

iR

Polyisobutylene; but is commonly known
as butyl rubber, because it is very similar -
in composition to natural rubber.

IR
Isoprene rubber.

iridescent
Abright colour that changes according to
the viewing angle.

ISBM
Injection stretch blow molding (page 22)

JT

Just in time is a strategy employed by
businesses to reduce stock and thus
improve efficiency. Many factories are
now set up to supply JIT, which is the
process of supplying products in low
volumes as and when they are needed.
Some manufacturing techniques are not
suited to short production runs and so
stock has to be kept somewhere in the
supply chain, which is usually with the
manufacturer.

Kevlar®
DuPont™ trade name for aramid fibre
(see polyamides, page 438).

Kiln-dried Timber

Lumber dried in a kiln. The moisture
content of small cross-section lumber can
be reduced to 12%. The moisture content
has to be less than 14% for impregnated
preservative to be effective (see also
air-dried timber, page 467,and seasoned
timber, page 500).

LBW
Laser beam welding (page 288).

LCA
Life cycle analysis.

LCP
Liquid crystal polymer.

LDPE
Low-density polyethylene.

LFW
Linear friction welding (page 294).

LLDPE
Linear low-density polyethylene.

LSL
Laminated strand lumber.

Lumber
Sawn wood for use in building and
furniture making, for example.

Machining

Removing precise amounts of material
with a cutting action: for example, by
electrical discharge machinery (page
254), laser cutting (page 248) or milling.

MDF

Medium-density fibreboard is made

up of particles of softwood bonded
together with UF adhesive. The mix of
wood particles and adhesive are formed
into panels by heating and pressing in
steel molds, which produces a smooth

surface finish. Fire retardant MDF grades
are typically red, and moisture resistant
grades are green.

MF
Melamine formaldehyde.

MIG
Metal inert gas.

MIM
Metal injection molding (page 136).

MMA
Manual metal arc welding (page 282).

Monomer

A small, simple compound with low
molecular weight, which can be joined
with other identical compounds to form
long chains, known as polymers. Two
similar monomers joined together ina
long chain is known as a copolymer,and
3 similar monomers makes a terpolymer:
for example, acrylonitirile butadiene
styrene (ABS) {see styrenes, page 432).

NA
Natural rubber.

Nd:YAG

Neodymium: yttrium aluminum gamnet
(Nd:YAQ) is a crystal used in solid state
lasers. This is one of the most common
types of laser and is used for laser beam
welding (page 288),laser cutting (page
248) and drilling arange of materials.

Neoprene®
The DuPont™ tradename for chloroprene
rubber (CR).

Nomex®
DuPont™ trade name for aramid sheet
(see polyamides, page 438).

Non-ferrous

Metals that do not contain iron: for
example, aluminium alloys (page 457)
and copper alloys (page 460) (see also
ferrous, page 497).

Nylon

Common name for polyamide (PA) (page
438).Nylon is an acronym of New York
and London, where it is believed to have
been discovered simultaneously.

OFW
Orbital friction welding.

0SB
Orientated strand board.

Overmolding

All molding and casting processes can
be used to overmold. It is the process of
molding over an insert, which becomes
integral to the part on cooling.

PA
Polyamide.

PAP
Paper (abbreviation used for recycling
purposes).

Patina

Asurface layer that develops over time
(such as verdigris copper, page 460) or
asurface pattern that develops with
frequent use (such as a smooth-worn
wooden handle).

Pattern

An original design or prototype that is
reproduced to form a mold: for example,
in composite laminating (page 206). This
mold can then be used to produce many
identical parts.

PBT
Polybutylene terephthalate.

PC
Polycarbonate.

PCB
Printed circuit board.

PCT
Polycyclohexylene dimethylene
terephthalate.

PE
Polyethylene.

Pearlescent

Alustrous translucence with a
shimmering quality affected by the
viewing angle.

PET
Polyethylene terephthalate.

PETG
Polyethylene terephthalate modified
with glycol.

PF
Phenol formaldehyde resin.

Photochromic

A compound that changes colour with
light intensity: for example, glasses that
become sunglasses in bright light. It is
added to materials as a dye.

PIM
Powder injection molding.

PLA
Polylactic acid.

-

Plastic State

The point at which a heated material
becomes viscous and can be molded or
formed.

PMB
Plastic mediablasting.

PMMA
Poly methyl methacrylate.

Polymer

Amnatural or synthetic compound
made up of long chains of repeating
identical monomers. Examples include
cellulose (page 446), starch (page 446),
polypropylene (page 430), polystyrene
(page 432) and polycarbonate {(page
435). (See also copolymer, page 497, and
terpolymer, page 501).
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POM
Polyoxymethylene.

PP
Polypropylene.

PS
Polystyrene.

PSL
Parallel strand lumber.

PTFE
Polytetrafluoroethylene.

PU
Polyurethane [thermoplastic, almost
exclusively injection molding].

PUR
Polyurethane resin [thermosetting, resin,
ie most occurences].

PVA
Polyvinyl acetate.

PVC
Polyvinyl chloride.

PVOH
Polyvinyl alcohol.

PW
Plasma welding (page 282).

RAL

Reichsausschuss flr Lieferbedingungen
is a German colour chart system used
mainly in paint and pigment colour
specification.

Rays

Vessels radiating from the centre of a
tree’s stem and branches for transporting
food and waste laterally. They are
responsible for the characteristic flecks of
colour in hardwoods (page 472) such as
beech and oak.

Resin

Anatural or synthetic, semi-solid or solid
substance, produced by polymerization
or extraction from plants,and used in
plastics,varnishes and paints.

RF
Radio frequency.

RFW
Rotary friction welding (page 294).

RiM
Reaction injection molding (page 64).

RRIM
Reinforced reaction injection molding.

RTM
Resin transfer molding.

RTV

Room temperature vulcanizing.

occurs when certain rubbers, such as
silicone, are chemically cured at room
temperature, as opposed to heat curing.

SAN
Styrene acrylonitrile.

Sapwood

Young and light-coloured wood that
forms between the bark and heartwood
(page 471) of a tree.

SAW .
Submerged arcwelding (page 282).

SBR
Styrene butadiene rubber.

SBS
Styrene butadiene styrene.

Seasoned Timber

Traditionally used to describe air-dried
timber with a moisture content of less
than 20%. Compared to green timber
(page 467), dried timber has improved
dimensional stability, toughness,
bending stiffness, impact resistance,

electrical resistance, resistance to

decay and adhesive bond strength. The
required level of moisture depends on
the application (see also air-dried timber,
page 496, and kiln-dried timber, page
498).

SEBS
Styrene ethylene butylene styrene.

Semi-crystalline

Amolecular structure that contains both
crystalline (page 425) and amorphous
(page 425) patterns: for example,
polyethylene terephthalate (PET) (see
thermoplastic polyesters, page 437).

Shape Memory

The ability of a material to be heavily
manipulated and then return toiits
original shape, sometimes with the
application of heat. Materials with shape
memory include synthetic rubbers (page
445) and certain metal alloys (page 452).

Shore Hardness

The hardness of a plastic, rubber or
elastomer is measured by the depth of
indentation by a shaped metal foot on
ameasuring instrumentknown as a
Durometer. The depth of indentation is
measured on a scale of o to100; higher
numbers indicate harder materials.
These tests are generally used to

denote the flexibility of a material. The
2most popular are Shore A and Shore D.
Indenter feet with different profiles are
used in each case, and so each method is
suitable for different material harnesses.
For example, soft materials are measured
on the Shore A scale, and hard materials
are measured on the Shore D scale.There
is not a strong correlation between
different scales. Shore hardness is also
known as durometer hardness.

SLA
Stereolithography (page 232).

SLS
Selective laser sintering (page 232).

SMC
Sheet molding compound (page 218).

Softwood

Wood from coniferous and typical
evergreen trees, such as cedar, fir, pine
and spruce (see softwoods, page 470).

SRIM
Structural reaction injection molding.

Sub-surface Laser Engraving

The process of laser-marking clear
materials below the surface:2D and 3D
designs are reproduced as point clouds,
which are sets of closely packed laser
markings that outline the shape. Sub-
surface laser engraving is also known as
vitrography.

Tampo Printing
Another name for pad printing (page
404).

Teflon®

DuPont™ trade name for
polytetrafluorcethylene (PTFE) and
ethylene tetrafluoroethylene (ETFE) (see
fluropolymers, page 440).

Terpolymer

Apolymer made up of long chains

of 3repeating monomers, such as
acrylonitirile butadiene styrene (ABS)
(see styrenes, page 432).

Thermochromatic

Acompound that changes colour

as its temperature goes up or down.
Thermochromatic pigments are available
for inks, plastics and coatings.

Thermoplastic

A polymer that becomes soft and pliable
when heated. In its plastic state it can

be shaped and re-shaped by arange

of molding processes, such as blow
molding (page 22) and injection molding
(page 50). Examples include polyamide
(PA) nylon (page 438), polycarbonate

(PC) {page 428) and polypropylene (PP)

(see polyolefins, page 430) (see also
commodity thermoplastic, page 497,and
engineering thermoplastic, page 497).

Thermoplastic Elastomer
Ageneral name used to describe
thermoplastic materials that exhibit
similar elastic properties to rubber.

Thermosetting Plastic

Amaterial formed by heating,
catalyzing or mixing 2 parts to triggera
1-way polymeric reaction. Unlike most
thermoplastics, thermosetting plastics
form cross-links between the polymer
chains, which cannot be undone, and
so this material cannot be reshaped or
remolded once cured. Thermosetting
plastics tend to have superior resistance
to fatigue and chemical attack than
thermoplastic (page 435).

TIG
Tungsten inert gas.

TPC-ET
Thermoplastic polyester elastomer.

TPE
Thermoplastic elastomer.

TPU
Thermoplastic polyurethane.

UF
Urea formaldehyde.

UHDPE
Ultra high-density polyethylene.

ULDPE
Ultra low-density polyethylene.

ubPvC
Unplasticized polyvinyl chloride.

uv
Ultraviolet.

Verdigris

Another name for the green patina that
forms on the surface of copper (page
460).1t comes from the French vert de
Grice.

Vulcanize

The process of curing natural rubber
with sulphur, heat and pressure ina
1-way reaction to form a thermosetting
material (see thermoset, page 445).

Xylem

The fibrous material that makes up the
stem and branches of trees and shrubs. [t
consists mostly of a series of elongated,
rigid walled cells and provides trees and
shrubs with an upward flow of water and
mechanical support (see also heartwood,
page 498, and sapwood, page 500).
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Featured Companies

MANUFACTURERS

Beatson Clark

The Glass Works

Greasbrough Road

Rotherham S6017Z

United Kingdom
www.beatsonclark.co.uk
Processes: Machine blow and blow
glassblowing

BJS Company

65 Bideford Avenue

Perivale Greenford

Middlesex UB6 7PP

United Kingdom

www.bjsco.com

Processes: Electroforming; Electroplating

Blagg & Johnson

Newark Business Park

Brunel Drive, Newark

Nottinghamshire NG24 2EG

United Kingdom

www.blaggs.co.uk

Processes: Arc welding; Laser cutting; Press
braking; Roll forming

Branson Ultrasonics Corporation
Corporate Headquarters

41 Eagle Road, PO Box 1961

Danbury, CT 06813-1961

USA

www.branson-plasticsjoin.com
Processes: Friction welding; Hot plate
welding; Laser beam welding; Staking;
Vibration welding; Ultrasonic welding
Products: see Processes

Branson Ultrasonics (UK]

686 Stirling Road,

Slough Trading Estate

Slough

Berkshire SL14ST

United Kingdom
www.branson-plasticsjoin.com
Processes: Friction welding; Hot plate
welding; Laser beam welding; Staking;
Vibration welding; Ultrasonic welding
Products: see Processes

Chiltern Casting Company

UnitF

11 Cradock Road

Luton LU4 oJF

United Kingdom
www.chilterncastingcompany.co.uk
Processes: Abrasive blasting; Arc welding;
Sand casting

CMA Moldform

Unit B6 The Seedbed Centre

100 Avenue Road

Birmingham B7 4NT

United Kingdom
www.cmamoldform.couk
Processes: Centrifugal casting; Reaction
injection molding; Vacuum casting
Products: scale models

Cove Industries

Industries House

18 Invincible Road

Farnborough

Hampshire GU147QU

United Kingdom
www.cove-industries.co.uk
Processes: Arc welding; Dip molding; Press
braking; Punching and blanking

Coventry Prototype Panels

Wheler Road

Seven Stars Industrial Estate

Coventry

West Midlands CV3 4LB

United Kingdom

www.covproto.com

Processes: Arc welding; Grinding, sanding
and polishing; Panel beating

CRDM

Queen Alexandra Road

High Wycombe

Buckinghamshire HP11 2JZ

United Kingdom

www.crdm.co.uk

Processes: CNC machining; Electrical
discharge machining; Rapid prototyping;
Vacuum casting

Crompton Technology Group
Thorpe Park, Thorpe Way

Banbury

Oxfordshire 0X16 45U

United Kingdom
www.ctgltd.co.uk

Processes: Composite laminating;
Filament winding; CNC machining
Products: propshafts and driveline
products

Cromwell Plastics

53—54 New Street, Quarry Bank
Dudley

West Midlands DY5 2AZ

United Kingdom
www.cromwell-plastics.co.uk
Processes: Compression molding; DMC
and SMC molding

Cullen Packaging

10 Dawsholm Avenue

Dawsholm Industrial Estate

Glasgow G20 0TS

United Kingdom

www.cullen.co.uk

Processes: Die cutting; Paper pulp molding

Deangroup International
Brinell Drive

Northbank Industrial Park, Irlam
Manchester M44 5BL

United Kingdon
www.deangroup-int.com
Processes: Investment casting

Dixon Glass

127-129 Avenue Road
Beckenham

Kent BR3 4RX

United Kingdom
www.dixonglass.co.uk
Processes: Lampworking
Products: extruded glass profiles;
laboratory glassware

Elmill Group

139A Engineer Road

West Wilts Trading Estate
Westbury, Wiltshire BA13 4JW
United Kingdom
www.elmill.co.uk

Processes: Swaging

ENL
Units 6-8, Victoria Trading Estate,
Kiln Road, Portsmouth
Hampshire PO3 5LP

United Kingdom

www.enl.co.uk

Processes: Injection molding; CNC

machining

Firma-Chrome

Soho Works, Saxon Road

Sheffield S8 oXZ

United Kingdom
www.firma-chrome.co.uk

Processes: Electroplating; Electropolishing

Heywood Metal Finishers
Field Mills

Red Doles Lane, Leeds Road
Huddersfield, HD21YG
United Kingdom
www.hmfltd.co.uk
Processes: anodizing

Hydrographics

Unit 4 Brockett Industrial Estate

York YO23 2PT

United Kingdom
www.hydro-graphics.co.uk

Processes: Hydro transfer printing; Spray
painting

Hymid Multi-Shot

Unit10—12 Brixham Enterprise Estate
Rea Barn Road

Brixham

Devon TQs gDF

United Kingdom

www.hymid.co.uk

Processes: CNC machining; Electrical
discharge machining; Injection molding

Impressions Foil Blocking
315hannon Way

Thames Industrial Estate

Canvey Island

Essex SS8 oPD

United Kingdom
www.impressionsfoiling.co.uk
Processes: Foil blocking and embossing

Instrument Glasses

236-258 Alma Road

Ponders End

Enfieid EN3 7BB

United Kingdom
www.instrument-glasses.co.uk

Processes: Glass scoring; Grinding, sanding
and polishing; Screen printing; Water jet
cutting

Kaysersberg Plastics

Madleaze Industrail Estate

Bristol Road

Gloucester GL155G

United Kingdom

www.kayplast.com

Processes: Thermoforming

Products: packaging materials; packaging
systems; pallets

Kaysersberg Plastics
BP No.27

68240 Kaysersberg
France
www.kayplast.com
Processes: as above
Products: as above

Lola Cars International

Glebe Road, St Peters Road
Huntington

Cambridgeshire PE2g 7DS
United Kingdom
www.lolacars.com

Processes: Composite laminating

Marlows Timber Engineering Ltd
Howarth House, Hollow Road

Bury St Edmunds

Suffolk IP32 70W

United Kingdom
www.marlows.com

Processes: Timber frame structures
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Medway Galvanising

Castle Road

Eurolink industrial Centre
Sittingbourne

Kent ME10 3RN

United Kingdom

www.medgalv.co.uk

Processes: Galvanizing; Powder coating

Mercury Engraving

Unit Ag Bounds Green Industrial Estate
Ringway

London N112UD

United Kingdom

www.mengr.com

Processes: CNC engraving; Photo etching;
Photochemical machining

Metal Injection Mouldings
Davenport Lane, Altrincham
Cheshire WA14 5DS

United Kingdom
www.metalinjection.co.uk
Processes: Investment casting; Metal
injection molding; Rapid prototyping

National Glass Centre
Liberty Way

Sunderland SR6 OGL

United Kingdom
www.nationalglasscentre.com
Processes: Glassblowing
Products: blown glassware

PFS Design & Packaging

Unit 403 Henley Park

Pirbright Road, Normandy

Surrey GU3 2HD

United Kingdom
www.pfs-design.co.uk

Processes: Die cutting; Foil blocking and
embossing; Screen printing; Ultrasonic
welding

Pipecraft

Units 6~7 Wayside

Commerce Way

Lancing

West Sussex BN15 8SW

United Kingdom
www.pipecraft.co.uk

Processes: Swaging; Tube and section
bending

Polimoon

Ruselgkkveien 6

PO Box 1943 Vika

N-0125 Oslo

Norway

www.polimoon.com

Processes: Blow molding; injection
molding; Rotation molding;
Thermoforming

Polimoon Packaging
Ellough, Beccles
Suffolk NR34 7T8B
United Kingdom
www.polimoon.com
Processes: as above

Professional Polishing Services
18B Parkrose Industrial Estate
Middlemore Road, Smethwick
West Midlands B66 2DZ

United Kingdom
www.professionalpolishing.co.uk
Processes: Grinding, sanding and
polishing

Radcor

Hingham Road Industrial Estate
Great Ellingham

Norfolk NR171JE

United Kingdom
www.radcor.co.uk

Processes: Composite laminating

RS Bookbinders

61-63 Cudworth Street
London E15QU

United Kingdom
www.rsbookbinders.co.uk
Processes: Bookbinding

Rubbertech2000

Whimsey Trading Estate
Cinderford

Gloucestershire Gl14 3JA

United Kingdom
www.rubbertech2000.co.uk
Processes: Compression molding; Pad
printing; Screen printing

S&B Evans & Sons

The City Garden Pottery

7a Ezra Street

London E2 7RH

United Kingdom
www.sandbevansandsons.com
Processes: Clay throwing
Products: garden pots

Superform Aluminium

Cosgrove Close, Blackpole
Worcester WR3 8UA

United Kingdom
www.superform-aluminium.com
Processes: Arc welding; Superforming

Superform USA

6825 Jurupa Avenue
Riverside, CA 92517-5375
USA
www.superformusa.com
Processes: as above

W. H. Tildesley

Clifford Works

Bow Street, Willenhall
West Midlands WV13 2AN
United Kingdom
www.whtildesley.com
Processes: Forging

VMC

Trafalgar Works

Station Road

Chertsey KT16 8BE

United Kingdom
wwwymclimited.co.uk

Processes: Spray painting; Vacuum
metalizing

Windmill Furniture

Terrace Mews

London W4 1QU

United Kingdom
www.windmillfurniture.com
Processes: Joinery; Wood laminating

Yoshida Technoworks
11-12 Bunka2chrome
Sumida-ku, Tokyo

Japan
wwwyoshida-tw.cojp
Processes: Injection molding

Zone Creations

Unit 1 Chelsea Fields

278 Western Road

London SW1g 20QA

United Kingdom
www.zone-creations.co.uk
Processes: CNC machining; Grinding,
sanding and polishing; Laser cutting

MATERIALS AND FINISHES

B&M Finishers

201 South 315t Street

Kenilworth, NJ 07033

USA

www.bmfinishers.com

Products: coloured and pattern embossed
stainless steel

Beacons Products

Unit 10 EFl Industrial Estate

Brecon Road

Merthyr Tydfil CF47 8RB

United Kingdom
www.beaconsproducts.co.uk
Products: expanded foam sheet and
products

Bencore

Via S.Colombano g

54100 Massa Z.1. (MS)

ftaly

www.bencore.it

Products: structural plastic panels

Cambridgeshire Coatings
PO Box 34, St Neots
Huntingdon PE1g 62G
United Kingdom
www.rage-extreme.com
Products: Outrageous® paints

Candidus Prugger

ViaJohann Kravogl 10

39042 Bressanone (BZ)

Italy

www.bendywood.com

Products: Bendywood®; wooden carvings
and architectural decorations

Designtex

200 Varick Street, 8th floor
New York, NY 10014

USA

www.dtex.com

Products: textiles

Distrupol

119 Guildford Street

Chertsey

Surrey KT16 gAL

United Kingdom
www.distrupol.com

Products: engineering thermoplastics

Dixon Glass

127-129 Avenue Road
Beckenham

Kent BR3 4RX

United Kingdom
www.dixonglass.co.uk
Products: extruded glass profiles;
laboratory glassware

DSM Dyneema®
Mauritslaan 49
Urmond, PO Box 1163
6160 BD Geleen

The Netherlands
www.dyneema.com
Products: Dyneema®

DuPont™ Corian®

McD Marketing

10 Quarry Court

Pitstone Green Business Park
Pitstone LU7 gGW

United Kingdom
www.corian.co.uk

Products: as above

DuPont™ De Nemours

DuPont™ Surfaces

Chestnut Run Plaza 721-Maple Run
PO Box 80721

Wilmington, DE 19880-0721

USA

www.corian.co.uk

Products: DuPont™ Corian®

Elmo Leather

SE-512 815venljunga
Sweden
www.elmoleather.com
Products: leather
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Elmo Leather
505 Thornall Street, Suite 303
Edison, NJ 08837

USA

www.elmoleather.com
Products: as above

Fusion Glass Designs

365 Clapham Road

London SWg gBT

United Kingdom
www.fusionglass.co.uk

Products: structural architectural
decorative glass (abrasive blasted, kiln
formed and laminated)

KM Europa Metal

TECU® Technical Consulting Center
Klosterstrasse 29

49074 Osnabriick

Germany

www.tecu.com

Products: copper sheet

KME

TECU® Technical Consulting Office
Knightsbridge Park, Wainwright Road
Worcester WR4 gFA

United Kingdom

www.kme-uk.com

Products: as above

Litracon

Tanya 832

H-6640 Csongrad

Hungary

www.litracon.hu

Products: Litracon building blocks

Nitinol Devises and Components
47533 Westinghouse Drive
Fremont, CA 94539

USA

www.nitinol.com

Products: shape memory alloys

Pantone

590 Commerce Boulevard
Carlstadt, NJ 07072-3098
USA

www.pantone.com
Products: colour solutions

PE Design and Engineering
PO Box 3051

nl-2601 DB Delft

The Netherlands
www.treeplast.com
Products: Treeplast®

Phenix Biocomposite

PO Box 609

Mankato, MN 56002-0609

USA

www.phenixbiocomposites.com
Products: biocomposite sheet materials

Pilkington Group

Prescot Road,

St Helens

Merseyside WA10 3TT

United Kingdom
www.pilkington.com

Products: glass and glazing products

Rheinzink
Bahnhofstrasse go
45711 Datteln
Germany
www.theinzink.com
Products: zinc sheet

Smile Plastics

Mansion House, Ford
Shrewsbury SYs gLz

United Kingdom
www.smile-plastics.co.uk
Products: recycled plastic sheet

TinTab

Unit 5—7 North Industrial Estate
New Road

Newhaven BNg oHE

United Kingdom
www.multiplywood.com
Products: specialist plywood and
engineering timber products

Trus Joist

Weyerhaeuser

PO Box 9777

Federal Way WA 98063-9777

USA

www trusjoist.com

Products: architectural timber products;
engineering timber

US Chemical & Plastics

PO Box 709

Massillon, OH 44648

USA

www.uschem.com

Products: Outrageous® paints

PRODUCTS

Aero Base

2—26 Takajomacht
Wakayama 640-8135
Japan
www.aetobase.jp
Products: scale models

Alessi

Via Privata Alessi 6

28882 Crusinallo di Omegna (VB)

[taly

www.alessi.com

Products: children’s objects; clocks and
watches; desktop accessories; glassware;
kitchen accessories; kitchenware;
tableware; telephones

Bang & Olufsen

Peter Bangs Vej 15

7600 Struer

Denmark

www.bang-olufsen.com

Products: loud speakers; music players;
telephones; televisions

Bianchi

Via delle Battaglie 5
24047 Treviglio (BG)
Italy
www.bianchi.com
Products: bicycles

Biomega
Skoubogade 1,1. MF
1158 Kpbenhavn K
Denmark
www.biomega.dk
Products: bicycles

BJS Royal Silversmiths

65 Bideford Avenue

Perivale, Greenford

Middlesex UB6 7PP

United Kingdom
www.royalsilversmiths.com
Products: clocks; jewellery; tableware

Boss Design

Boss Drive off New Road, Dudley
West Midlands DY2 857

United Kingdom
www.boss-design.co.uk

Products: office and contract furniture

Chevrolet

PO Box 33170

Detroit, Ml 48232-5170

USA

www.chevrolet.com

Products: cars; commercial vehicles; SUVs;
trucks; vans

Coca-Cola

PO Box 1734

Atlanta, GA 30301

USA
Www.coca-cola.com
Products: refreshments

Crowcon Detection Instruments
2 Blacklands Way

Abingdon Business Park
Abingdon

Oxfordshire OX14 1DY

United Kingdom
WWW.CTOWCON.COm

Products: control systems; fixed gas

detectors; gas sampling systems; personal

and portable gas monitors

Crowcon Detection Instruments
21 Kenton Lands Road

Erlanger, KY 41018-1845

USA

WWW.CTOWCON.COmM

Products: as above

Dixon Glass

127-129 Avenue Road
Beckenham

Kent BR3 4RX

United Kingdom
www.dixonglass.co.uk
Products: extruded glass profiles;
laboratory glassware

Dunlop

Regent House

1-3 Queensway, Redhill
Surrey RH11QT
www.dunlopsports.com
Products: sports equipment

Ercol Furniture
Summerleys Road

Princes Risborough
Buckinghamshire HP27 gPX
United Kingdom
www.ercol.com

Products: furniture

Flos

Via Angelo Faini 2

25073 Bovezzo (BS)

Italy

www.flos.it

Products: indoor, outdoor and
architecturallighting

Frederick Phelps

34 Conway Road

London N14 7BA

United Kingdom
www.phelpsviolins.com
Products: musical instruments

Hartley Greens & Co. [Leeds Pottery)
Anchor Road, Longton

Stoke-on-Trent ST3 5ER

United Kingdom
www.hartleygreens.com

Products: tableware

H Concept

2—-13—2 Kuramae Taito-ku

Tokyo 111-0051

Japan

www.h-concept.jp

Products: desktop accessories; glassware;
tableware

Irwin Industrial Tool

92 Grant Street

Wilmington, OH 45177-0829

USA

www.itwin.com

Products: hand tools; worksite products

Irwin UK

Parkway Works, Kettlebridge Road
Sheffield Sg 3BL

United Kingdom
www.irwin.co.uk

Products: as above
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Isokon Plus
Windmill Furniture
Terrace Mews

Llondon W4 1QU
United Kingdom
www.isokonplus.com
Products: furniture

Kiippersbusch

4920 West Cypress Street, Suite 106
Tampa, FL33607

USA

www.kuppersbuschusa.com

Products: built-in ovens; coffee machines;
dishwashers; electric cooker tops; gas
cooker tops

Laguiole

4 Impasse des Avenues BP 45
42-601 Montbrison Cedex

France

www.laguiole.com

Products: corkscrews; cutlery; knives

Le Creuset

902 rue Olivier Deguise
02230 Fresnoy-le-Grand
France
www.lecreuset.com
Products: cookware

Leatherman Tool Group

PO Box 20595

Portland, OR g7294-0595

USA

www.leatherman.com

Products: tools; knives and accessories

Lloyd Loom of Spalding
Wardentree Lane, Pinchbeck
Spalding

Lincolnshire PE11 3SY

United Kingdom
www.lloydloom.com
Products: furniture

London Glassbhlowing

7 The Leather Market

Weston Street

London SE13ER

United Kingdom
www.londonglassblowing.co.uk
Products: glassware

Luceplan

Via ET. Moneta 46

20161 Milano

italy

www.luceplan.com
Products: indoor, outdoor and
architectural lighting

Magis

Via Magnadola1g

31045 Motta di Livenza (TV)
ltaly
www.magisdesign.com
Products: furniture

Makita

14930 Northam Street

La Mirada, CA 90638

USA

www.makita.com

Products: cordless power tools

Mandala

408~410 5t John Street
London EC1V 4N)J

United Kingdom
www.mandalafurniture.com
Products: furniture; lighting

Mathmos

22—-24 0Old Street
London EC1V gAP
United Kingdom
www.mathmos.co.uk
Products: lighting

Mebel

Via Sulbiate 26

20040 Bellusco (Mi)

Italy

www.mebel.it

Products: melamine products

Mercury Marine

N-7480 County Road “UU”

Fond du Lac, Wl 54935

USA

www.mercurymarine.com
Products: marine propulsion engines

Moooi

Minervum 7003

4817ZL Breda

The Netherlands

WWW.moooi.com

Products: furniture; lighting; tableware

North Sails Nevada
2379 Heybourne Road
Minden, NV 89423
USA
www.northsails.com
Products: sails

Panasonic

1006 Kadoma

Kadoma City

Osaka 571-8501

Japan

www.panasonic.net

Products: audio; camcorders; cameras;
DVD and VCR; mobile phones; office
products; telephones; televisions

Peck-Polymers

A2Z Corp.

1530 W Tufts Avenue Unit B
Englewood, CO 80110

USA
www.peck-polymers.com

Products: scale models

Pedalite

12-50 Kingsgate Road
Kingston Upon Thames
Surrey KT2 5AA

United Kingdom
www.pedalite.com
Products: bicycle pedal lights

Pioneer Aviation

The Byre, Hardwick

Abergavenny

Monmouthshire NP7 9AB

United Kingdom
www.pioneeraviation.co.uk
Products: self-build aeroplane kits

Plastic Logic

34 Cambridge Science Park
Milton Road

Cambridge CB4 oFX

United Kingdom
www.plasticlogic.com
Products: flexible LCD displays

Portable Welders

2Wedgwood Road

Bicester

Oxon OX26 4UL

United Kingdom
www.portablewelders.com
Products: portable resistance welding

equipment

Potatopak

Theocrest House

Binley Industrial Estate

Coventry CV3 25F

United Kingdom
www.potatopak.org

Products: biodegradable packaging

Potatopak NZ

34 Inkerman Street
Renwick

Marlborough

New Zealand
www.potatoplates.com
Products: as above

Pro-Pac Packaging

6 Rich Street

Marrickville, NSW 2204
Australia

WWW.pro-pac.com.au

Products: biodegradable Joose-fill
packaging

Rexite

7Via Edison

1-20090 Cusago (MI)

ltaly

www.rexite.it

Products: furniture, storage and desktop

accessories

Remarkable Pencils
The Remarkable Factory
Midland Road
Worcester WR5 1DS
United Kingdom
www.remarkable.co.uk
Products: stationery

Rolls-Royce International

65 Buckingham Gate

London SW1E 6AT

United Kingdom
www.rolls-Toyce.com

Products: power systems and services

Saluc

Rue de Tournai 2

7604 Callenelle

Belgium

www.saluc.com

Products: billiard balls; bowling balls;
trackballs and other precision balls

Sei Global

450 West 15th Street
New York, NY 10011

USA

www.seiwater.com
Products: drinking water

Skimeter

82 rue des Tattes

74500 Publier

France

www.skimeter.com

Products: skiing equipment and
accessories

Spyker Cars
Edisonweg 2

3899 AZ Zeewolde
The Netherlands
www.spykercars.com
Products: cars

Swarovski Crystal Palace

2nd Floor

14—15 Conduit Street

London W1S 2X)

United Kingdom
www.swarovskisparkles.com
Products: fashion; gemstones; lighting;
miniatures
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Thonet
Michael-Thonet-StralRe 1
PO Box 1520

35059 Frankenberg
Germany
www.thonet.de
Products: furniture

Vertu

Beacon Hill Road
Church Crookham
Hampshire GUs2 8DY
United Kingdom
wwwyertu.com
Products: mobile phones

William Levene

Bridge House, Eelmoor Road
Farnborough

Hampshire GU14 7UE
United Kingdom
www.williamlevene.com

Products: cookware; gadgets; kitchen

products

ARCHITECTS, DESIGNERS AND
RESEARCH INSTITUTES

Ansel Thompson
Unit1C Enterprise House
Tudor Grove

London Eg 70L

United Kingdom
www.ansel.co.uk

AnthonyQuinn London
16AWyndham Road

London SE5 oUH

United Kingdom
www.anthonyquinndesign.com

Atelier Bellini
Piazza Arcole 4
20143 Milan
italy
www.bellini.it

BarberOsgerby

35—42 Charlotte Road
London EC2A 3PG

United Kingdom
www.barberosgerby.com

Beckman Institute

Dept of Aerospace Engineering
University of llinois at Urbana-
Champaign, 205C Talbot Lab
104 South Wright Street
Urbana, IL 61801

USA

www.autonomic.uiuc.edu

Bertjan Pot

Korte Haven 135
3111 BH Schiedam
The Netherlands
www.bertjanpot.nl

Black+Blum

2.07 Oxo Tower Wharf
Bargehouse Street
London SE19PH
United Kingdom
www.black-blum.com

Charlie Davidson

117A Whitecross Street
London EC1Y 8JH

United Kingdom
www.charlie-davidson.com

Curiosity
2—13—16 Tomigaya
Shibuya-Ku

Tokyo 151-0063
Japan
www.curiosity.jp

D-Bros
Japan
www.d-bros.jp

Droog Design
Staalstraat 7a—7b
1011 JJ Amsterdam
The Netherlands
www.droogdesign.nl

Ellis Williams Architects
Exmouth House

Pine Street

London EC1R oJH

United Kingdom
www.ewa.co.uk

Front Design
Tegelviksgatan 20
S-112 55 Stockholm
Sweden
www.frontdesign.se

Fusion Design

2.08 Oxo Tower Wharf
Bargehouse Street
London SE1gPH

United Kingdom
www.studiofusion.co.uk

Future Factories

52 Rauceby Drive

South Rauceby NG34 8QB
United Kingdom
www.futurefactories.com

Georg Baldele

The Dove Centre, Unit 15
109 Bartholomew Road
London NW5 2BJ
United Kingdom
www.georgbaldele.com

Heatherwick Studio
16 Acton Street

London WC1X gNG
United Kingdom
www.heatherwick.com

Hopkins Architects
27 Broadley Terrace
London NW16LG
United Kingdom
www.hopkins.co.uk

Hulger

8 Elder Street
London E16BT
United Kingdom
www.hulger.com

Jackie Choi

13D Lordship Park
London N16 5sUN
United Kingdom
www jackiechoi.com

Jet Propulsion Laboratory
Jet Propulsion Laboratory
4800 Oak Grove Drive
Pasadena, California g1og
USA

www.jpl.nasa.gov

JPRA Architects

31000 Northwestern Highway, Suite 100
Farmington Hills, Ml 48334

USA

www.jpra.com

Moldflow

492 Old Connecticut Path, Suite 401
Framingham, MA 01701

USA

www.moldflow.com

Nasa

Suite 1M32

Washington, DC 20546-0001
USA

WWW.Nasa.gov

PD Design Studio

42-7 Fukakusa Nakanoshima-cho
Fushimi-ku

Kyoto 612-0049

Japan

www.pd-design-st.com

Product Partners Design
The Old Warehouse

Church Street, Biggleswade
Bedfordshire SG18 0JS
United Kingdom
www.productpartners.co.uk

Quigley Design
Westgate House
Hills Lane
Shrewsbury SY11QU
United Kingdom
www.kgd.co.uk

Rachel Galley

Studio E15 Cockpit Yard
Northington Street
London WCiN 2NP
United Kingdom
www.rachelgalley.com

Raul Barbieri Design
Milan, Italy
www.raulbarbieri.com

Retrouvius

2A Ravensworth Road
London NW10 5NR
United Kingdom
www.retrouvius.com

Shunsuke Ishikawa

Meguro Sunny Hive toom 303
4—13—14 Meguro Meguro-ku
Tokyo 153-0063

Japan

www.light-d.jp

Studio Dillon

28 Canning Cross
London SE5 8BH
United Kingdom
www.studiodillon.com

Studio Job
Stijfselstraat1o
2000 Antwerp
Belgium
www.studiojob.be

™I

Granta Park

Great Abington
Cambridge CB21 6AL
United Kingdom
www.twi.co.uk

Vexed Generation

Unit 26 Ada Street Workshop 8
Andrews Road

LondonE8 oQN

United Kingdom
www.vexed.co.uk

Virgile and Stone Associates
25 Store Street

London WCiE 7BL

United Kingdom
wwwyirgileandstone.com

vujj
Master Nilsgatan
21-126 Malmé
Sweden
wwwyujj.com

Will Alsop Architects

41 Parkgate Road

London SW11 4NP

United Kingdom
www.alsoparchitects.com

Yoyo Ceramics

Studio F16 Cockpit Yard
Northington Street
London WCIN 2NP
United Kingdom
www.yoyocerarnics.co.uk
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Organizations and Other Sources of Information

GENERAL

Azom

www.azom.com

information is provided about a range of
materials and processes, and thereis a
directory of manufacturers and suppliers
worldwide.

Designboom

www.designboom.com

Avast and growing online resource,
which provides designers with
information about other designers,
projects, competitions and trade shows.

Design inSite

www.designinsite.dk

Design inSite provides designers with
information about a wide range of
manufacturing processes, materials and
examples of products where they are
used.

Engineers Edge
www.engineersedge.com

This is useful for engineers and has
fnformation, charts and tables for
making calculations in product
development.

Institute of Materials, Minerals and
Mining (I0M?)

www.iom3.org

This organization represents the
international materials, minerals and
mining community. Among other things,
they produce a monthly publication
called Materials World, hold annual
competitions and provide technical
advice to students and companies.

Institute of Packaging ([oP)
www.pi2.org.uk

This is a division of IOM2 and provides a
range of information about materials
in packaging, current issues, events and
journals.

Materials Research Society
www.mrs.org

An organization made up of researchers
from universities, government and
industry, which publishes monthly web
bulletins and journals with information
about material news.

MatWeb Material Property Data
www.matweb.com

This site provides a comprehensive guide
to more than 60,000 materials, including
thermoplastics, thermosetting plastics,
composites, metals and ceramics.
Searches can also be carried out using a
material trade name or manufacturer.

Modern Plastics Worldwide
www.modplas.com

AUS-based magazine dedicated to
plastic news, markets, technology and
trends.

Rematerialise: Eco Smart Materials
www.rematerialise.org

Thisis an online database of materials
and processes for eco design. It is
operated by Kingston University, UK,
andis the culmination of many years of
research.

Society for the Advancement of
Material and Process Engineering
www.sampe.org

SAMPE is dedicated to new materials and
technologies, and it provides information
useful to designers, engineers, scientists
and academics.

Society of Manufacturing Engineers
www.sme.org

SME provides useful information about
materials and processes across arange
of industries. It produces a range of
journals.

Technology Review
www.techreview.com

Amagazine published by the
Massachusetts institute of Technology
(MIT).

Transstudio

www.transstudio.com

This website, accompanied by the book
Transmaterial: A Catalogue of Materials,
Products and Processes that Redefine
Our Physical Environment edited by
Blaine Brownell, features exciting new
materials and developments from
companies, universities and research
facilities around the world.

Waste and Resources Action
Programme

www.wrap.org.uk

WRAP is based in the UK and is a
promotion campaign working with
companies to help create better
awareness of the economic advantages
of recycling and finding new markets for
recycled products.

Wikipedia

www.wikipedia.org

Wikiis a free encyclopedia that is
submitted to and edited by volunteers.

. Atthe time of writing it had more than

1.5 million articles in English covering a
range of topics, including materials and
processes.

PLASTICS AND RUBBER

American Plastics Council
www.plastics.org

This is the plastics division of the
American Chemistry Council (ACC)
and it represents many leading plastic
manufacturers.

Association of Rotation Molders
international

www.rotomolding.org

This US-based organization provides
information about rotation molding and
manufacturers from all over the world.

British Plastics Federation
www.bpf.co.uk

The BPFis the leading trade organization
for plastic producers and converters
inthe UK. The website provides an
introduction to a range of plastic
materials and processes, which are
sponsored by key manufactures.

Center for the Polyurethanes Industry
www.polyurethane.org

A US-based promotion campaign

for polyurethane in a wide range

of applications. It provides useful
information about the environmental
impacts of polyurethane, safety and
standards.

Distrupol

www.distrupol.com

This European plastic distribution
company has most of its materials online
with useful information about their
properties and applications.

Injection Molding Magazine
www.immnet.com ‘
US-based monthly injection molding
magazine.

JEC Composites
www.jeccomposites.com

A promotion campaign for composite
materials, including a range of featured
materials and manufacturers, trade
shows and competitions.

Plastics Foodservice Packaging Group
www.polystyrene.org

US-based promotion campaign for
polystyrene in food packaging. It provides
useful information and educational
resources about polystyrene and its
environmental impacts.

Plastics Technology
www.plasticstechnology.com

This monthly magazine provides
information about a range of plastics,
processes and design innovations.

Rubber Manufacturers Association
www.rma.org

A US-based trade organization that
represents manufacturers of rubbers and
elastomers.

Society of Plastics Engineers
www.4spe.org

This international organization
promotes the use of plastic through the
use of trade shows, books, publications
and seminars.

Vinyl

www.vinyl.org

This website is dedicated to the
promotion of vinyl with links to
international organizations, design and

applications.
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METAL

Aluminium Federation
www.alfed.org.uk

A UK-based trade association, which has
an online technical library, educational
material, a database of suppliers and
manufacturers and useful information
about aluminium and related
applications.

Aluplanet
www.aluplanet.com

This online periodical provides
information about aluminium,
manufacturing and suppliers.

Cast Metals Federation
www.castmetalsfederation.com

This association represents the majority
of UK metal foundries and provides

a single point of contact for casting
enquiries, buying guidance and other
useful information.

European Aluminium Association
www.eaa.org

This organization provides arange of
useful information about aluminium
and suppliers across Europe. Member
companies are involved in mining,
rolling, extruding, recycling and foil.

Galvinfo Center

www.galvinfo.com

This website has extensive information
about galvanized materials and the
associated benefits of galvanizing.

International Metalworkers’
Federation

www.imfmetal.org

This organization is based in Switzerland
and represents many of the world’s
metalworkers in more than 100
countries. [t publishes a range of
interesting journals.

International Stainless Steel Forum
www.worldstainless.org

Useful information about the benefits of
stainless steel, applications, statistics and
news are supplied by this not-for-profit
research organization.

International Zinc Association
www.zincworld.org

The [ZA is paired with the American Zinc
Association. It provides information
about the benefits of zincin a wide range
of applications.

Key to Metals
www.key-to-metals.com

Thisis a comprehensive database that
with subscription provides information
about ferrous and non-ferrous metals,
suppliers and manufacturers globally.

Magnesium
www.magnesium.com

This website has useful information
about magnesium, applications,
manufacturers working with
magnesium and suppliers.

Titanium Information Group
www.titaniuminfogroup.co.uk

This UK-based organization provides
useful information about titanium,
datasheets and companies who work
with it.

World-Aluminium
www‘world-aluminium.o;'g

This website provides useful information
about mining bauxite, manufacturing
aluminium products, applications,
statistics and news.

WooD

Aktrin Wood Information Centre
www.wood-info.com

Reports, books and downloads relating to
global wood markets and trends.

American Hardwood Information
Centre

www.hardwoodinfo.com

This is an US-based promotion campaign
that provides useful information about
arange of American hardwood species,
their properties and a range of possible
applications.

APA The Engineering Wood
Association

www.apawood.org

This not-for-profit organization was
founded in 1933 as the Douglas Fir
Plywood Association, and later changed
its name to The American Plywood
Association. It is now known as APAThe
Engineering Wood Association and is
involved in researching and developing
engineering timbers with its members.
It is a leading resource for information
about engineering timbers.

Forest Certification Resource Centre
www.certifiedwood.org

Information is provided about certified
forests and products all over the

world, including Forest Stewardship
Council Sustainable Forestry Initiative
and Canadian Standards Association

programs.

Forest Stewardship Council
www.fsc.org

FSCis an international, not-for-profit
organization. Its aim is to promote
forest management systems that are
sustainable, economic and beneficial to
the environment and local population.

Sustainable Forestry Initiative
www.sfiprogram.org

Thisis a North American-based,
independent, forest-certification
organization. SF labels identify the
percentage of certified wood content,
percentage of recycled fibre content,
source of wood and chain of custody.

Timber Trade Federation
www.ttf.co.uk

The TTF promotes the use of wood as a
sustainable building material. Its website
provides useful information about
buying wood and wood products from
certified sources as well as a directory of
suppliers.

Timber Trades Journal
www.ttjonline.com

A UK-based magazine with international
distribution that has a lot of useful
information about wood products,
manufacturing and a buyer’s guide.

Wood for Good
www.woodforgood.com

A UK promotion campaign designed to
maximize the awareness of the benefits
and sustainability of wood-based
materials in architecture.

Wood Magazine
www.woodmagazine.com
Magazines and books about wood and
furniture making.

Wood Works
www.wood-works.org

North American wood promotion
campaign that is operated by the
Canadian Wood Council.

Woodweb

www.woodweb.com

Online directory of wood-related books,
suppliers, forums and other useful
resources,

CERAMICS AND GLASS

American Ceramic Society
www.ceramics.org

This organization is based in the US and
has useful information ceramic materials
and publishes monthly journals.

British Glass

www.britglass.org.uk

This organization represents the UK
glass industry and has a wealth of useful
information about all types of glass and
mass production techniques.

Ceramics

www.ceramics.com

This is a US-based website with links to
manufacturers working with ceramic
materials.

Corning Museum of Glass
www.cmog.org \

The Corning Museum of Glass, which

is based in New York, has a lot of useful
information about studio glass and the
history of glassblowing on its website.

Glass Magazine
www.glassmagazine.net

A US-based monthly publication that
serves the architectural glass market.

Glass on Web

www.glassonweb.com

This is an online directory of glass
suppliers and manufactures from all
over the world and covers a range of glass
industries and product categories.

Glass Pac

www.glasspac.com

This organization, operated by British
Glass, promotes the use of glass in
packaging applications.

National Glass Association
www.glass.org

This organization’s website has
information about its members, who are
made up of architectural and automotive
glass suppliers in the US.

Performance Materials
www.performance-materials.net
This online directory has information
about new material developments,
mostly in the field of high performance
ceramics and composites,

Society of Glass Technology
www.societyofglasstechnology.org.uk
The SGT website has useful information
about books, publications and events
related to glass technology.

US Glass

www.usglassmag.com

A US-based industry magazine with
information about architectural glass
products and applications.
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Mathmos; Alessi; Raul Barbieri Design

and Rexite; Superform Aluminium;
Thonet; Bernard Morrissey at Deangroup
International; Metal Injection Mouldings;
Beatson Clark; Isokon Plus; Barber
Osgerby; Cullen Packaging; Lola Cars
International; Crompton Technology
Group; North Sails Nevada; CRDM;
Black+Blum; TWI; Bang & Olufsen;
Portable Welders; Lloyd Loom of Spalding;
Trus Joist; Duncan Cubitt and Pioneer
Aviation; Hydrographics; Medway
Galvanising; Fusion Glass Designs; Moooi;
Remarkable Pencils; Beckman Institute;
Droog Design; Plastic Logic; Andrew
Wilkins and DuPont™ Engineering
Polymers; Flos; Nicolas Roope at Hulger;
Duncan Riches and Vujj; Kei Tominaga
and PD Design Studio; Toby Summerskill
and Charlie Davidson; Vertu; Bianchi;
Rolls-Royce International; KME; Rachel
Galley; Candidus Prugger; Vicky Tadros at
Ercol Furniture; Retrovius; Georg Baldele;
Fusion Design; Aron Losonczi at Litracon;
Jet Propulsion Laboratory; Mark Pinder;
Helen Johannessen/Yoyo Ceramics; John
Baldwin at Kuppersbusch; and Julie
Woodward at Pilkington Group.
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Page numbers in bold refer to Process
and Case Study text; page numbers in
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A

abrasive blasting 245, 248,378,386,
388-91,389,393,485; deep carving
485;5and 388,390-91

acrylic 434-35,496

acrylonitrile butadiene styrene (ABS)
31,41,42,290,301,304, 317,366,425,
428,432,433; glass filled 432

Aero Base Inc.462,506

aetogel 487,487

Alessi SpA 84-5,506; Bird kettle 455;
Bombé jug 314~15; Cactus bowl 84;
Max Le Chinois colander 261,267,
381, Tralcio Muto tray 87,263

aluminium s, 93, 450, 452, 457; alloys
15.89,92,93,93-4, 95,122,124, 249,
262,285,297,31,457,452,457,457;
anodized 450; carbon Teinforced
452; cutting 247,256, 274; finishing
358,360,361,386,394; honeycomb
428,457;joining 290,294, 315

anodizing 360-63,361,362-3, 450, 458;
Anolok™ system 361,362,362

AnthonyQuinn London 510

aramid fibre 207,208, 209,222,225,
229,426

arc welding 72,99,105,121, 282—7,283,
284,287,289,314

Arcos knives 449,449

ash192,199,327,474,474

Atelier Bellini 510

Azumi, Shin and Tomoko 191; Donkey3

storage unit197

B

Bakelite 44-5,46, 440
Baldele, Georg 510; Glitterbox 497;
Stella Polare 485

balsa 465,477,477

bamboo 366,480, 480-81,487

Bang & Olufsen 506; Beolab speakers
294,297,361,450

BarberOsgerby 191, 510; Flight Stool
196; Home Table 326~7

Beacons Products 505; foam swatches
425

Beatson Clark 156,159, 422, 502

Beckman Institute 420, 510

beech 192,199,295, 297,327,473, 4734,
474

Bellini, Mario: Bellini chair 17; Divisuma
18 calculator 445

Bencore s11 428,428, 505

Bendywood®192,468-9,469

Bianchi 506; 59 Matta bicycle frame
458

biocomposites 16,468,496

Biomega 507; MNo1 bike 14

bioplastics 425,427,429,468, 496

biopolymers 421,496

birch 192,199, 327,472-3; plywood 330;
veneer 465,473,473

Birdwing® 428

BJS Company Ltd 142,143,367, 502

BJS Royal Silversmiths 507

Black+Blum Ltd 510; Heavy-Weight
tape dispenser 459; James the
bookend 447, Libellule light 269

Blagg & Johnson Ltd 112,502

blow molding 16, 22—9, 23, 24, 26, 27, 28,
29,31,37,152,439

B&M Finishers, inc.505

bookbinding 18—19

Boss Design 507; Eye chair 67,342~3;
Sona Chairzgi

Branson Ultrasonics 300-301,306~7,
318,319, 322—3,502

brass 80, 83,106,116,121,247, 256, 274,
365,394,460

Brass, Clare 87

brazing 304, 31215, 313, 314~15
Breuer, Marcel 191,195,337

bronze 122,139,460

c

CAD (computer-aided design) 12,15,
56,75,184,232,247,248,249,344,
397.496

CAE (computer-aided engineering)
56,496

Cambridgeshire Coatings 505;
Outrageous paint 15,16

Candidus Prugger S.A.S. 505;
Bendywood® 469

carbon fibre 16, 222,223,224, 225,227,
229,249, 426; composites 11,207,
209,214

cedar 465,469,470, 471,471

cellulose acetate (CA) 304,427,446,
496; propionate (CAP) 446,446

centrifugal casting 121,144~-7,145,147

ceramics 422-3,483—4: creamware
172,173; earthenware 168,169,
172,173.177.483, 484, 488,489;
fibres/textiles 487; foams 487;
high performance 483, 484, 490,
499;joining 315; porcelain 169,
172,173,177, 247,483,486,488-9,

490; powders 146; stoneware

169,172,173,177,483,484,488,489;

terracotta 172,173,488
Chevrolet 507; HHR headlamp 438
Chiltern Casting Company 123,502

Choi, Jackie 342,511

chrome plating 365,366,385

chromium 449

clay throwing 168-71,169,170-71,172,
176,484

Clearweld® 16,289,289

CMA Moldform 43,147,502

CNC (computer numerical control)
497; assembly 346; engraving 245,
248,388,393,396-9,397,398~9;
machining 182-9,183, 233, 245, 248,
(foams) 64,121, (glass) 491, (metals)
75,102,115,136, 255, 261, (plastics) 35,
(wood) 184-9,191,198, 326,422

cobalt 132,449

Coca-Cola 507; Pocket Dr.457

cold cure foam molding 64, 67

composite I-beams 344, 466

composite laminating 16, 31,93, 141,
206-17,208, 209, 21013, 214, 21517,
223,228,229, 333,334, 420,423,425,
426,483

composites 419,423,425

compression molding 11, 44-9, 45,47,
48-9,426,427,444,483

copper:alloys 122,132, 249,262, 285,311,
460,460,467 cutting 247, 256, 274;
finishing 365, 366, 374,386,394;
forming 80, 83,89,103,106,116,127,
142,142,149; joining 290, 297, 315;
pre-weathered 450

Cordura® 439

cork 480,480

i
z
|
1
|
i
!

i
t

corrugated card 202

Cove Industries 70-71,151, 264, 502

Coventry Prototype Panels 73,73, 75-7,
502

CRDM 237,238-9,240-41,378,502

Crompton Technology Group 226~7,
502

Cromwell Plastics 49, 220-21,502

Crowcon Detection Instruments Ltd
61,507

Cullen Packaging 204-5, 270, 270~T1,
503

Curiosity Inc. 510; Feu D'lssey 437

D
Davidson, Charlie 510; Black-Light 457

D-Bros 510; animal Tubber bands 444

Deangroup International 133~5

deep drawing 73,79, 82, 83,88-91,89,
91,93

Designtex 340,505

die casting 56,115,121,124-9,126,127,
128-9,136,145,184, 458

die cutting 11,262, 266—71, 268, 269,
270-71

diffusion bonding 315

dip coating 68, 69

dip molding 68-71, 69, 70-71,447

Distrupol 53, 505

Dixon Glass 162-5,166~7,379, 503, 505,
507;glass profile 492

DMC and SMC molding 44, 45, 46,207,
218-21,219,220-21,223

Douglas fir 470,471

Droog Design 487, 510; Double Chair
433; Table by Insects 421

DSM Dyneema® 430,497,505

Du Pont de Nemours 208, 209, 505

Dunlop 487,507

Dupont™ Corian® 434, 435, 505;
Crastin® 438; Delrin® 439; Hytrel®
438; Kevlar® 207,209,209, 430,438,

498; Neoprene® 445; Nomex® 207,
208,428,438, 441,466, 499; Surlyn®
431; Tyvek 270

E

elastomers 425,497; thermoplastic
(TPE) 41, 45, 425, 501; thermoplastic
polyester (TPC-ET) 437-8; see
also rubber, thermoplastics,
polyurethane

electrical discharge machining (EDM)
11,184,233, 236, 2549, 256, 257, 258,
259,484

electroforming 140-43,141,142,184,
462

electron beam welding (EBW) 15-16,
224,285,288-93,292-3

electroplating 82,140,142, 246, 3647,
365,367,368,373,450,459, 462

electropolishing 378,384-7,385,386-7,
450

Ellis Williams Architects 510; Lymm
Water Tower kitchen 434

elm 199, 465, 475,475

Elmill Group 106-7,503

Elmo Leather Inc. 340,505,506

embossing 141,378,412, 414

ENL Ltd 53~5,503

epoxy: carbon fibre reinforced 443;
powder 358; resin (EP) 207,218, 220,
225,235,427,428,429,442-3

Ercol Furniture Ltd 5o7; Windsor chair
184~9; Windsor hall table 475

ethylene methacrylate acid (E/MAA)
431

ethylene vinyl acetate (EVA) 38,430,
430-31,432

evaporative pattern casting 121

extrusion 50,110,149, 218

F
fibre optics 483,484

fibreglass see glass fibre

filament winding 218,222-7,224, 226~7,
228,229,334, 423,483

finite element analysis (FEA) 16—17,17,
93,110,208,423,497

finite element method (FEM) 497

Firma-Chrome Ltd 386~7,503

Flos SpA 507; Bedside Gun light 463;
Miss Klamp 436

fluoropolymers 359, 440

foil blocking 401, 41216, 414, 415-16

forging 99,102, 110,114-19, 115, 116,
117-18,121,127,422,451

formaldehyde resins 440-41

Formica 441

Frederick Phelps Ltd 507;violin 423,
471,475

friction welding 16,285, 294~7,295, 298,
299,324

Front Design 510; Table by Insects 427

fruitwood 478, 478

Furlonger, Peter 390

Fusion Design 5t0; Pure magic
Candlestick 485

Fusion Glass Designs 506; llac Centre,
Dublin 484

Future Factories 510; Entropia 12

G

Galley, Rachel 511; Memento Glob‘é
necklace 463

galvanic corrosion 450

galvanizing 356,364, 368—71,369,
370-71,373,449,459

gas welding 285

Gehry, Frank: Guggenheim Museum,
Bilbao 458

glass 144,247,274, 422-3,483,484-8;
borosilicate 156,160,164, 483, 485,
491,492, 492-3; coating 358; crystal
485,485, float 491, 464-95; foams
486; high performance 486,493;

joining 315; lead alkali 156,485, 491;
Moretti 164; powders 146; recycled
164, 487-88; safety 485; scoring 267,
272,276-9, 277,278-9; sheet 485;
silvered 485; soda-lime 153,156,160,
164,422,483,484,486,490-91,497;
tempered 486; twin-walled 486

glass carving 388

glass ceramic 483,493,493

glass fibre 207,209, 222, 225,426,483; in
concrete matrix 486, 486—7

glassblowing 145,152—9, 153, 1545,
156-7,158,159,164, 422,484, 491

gold 141,143,364, 365,366, 450,452,
462-3,463

Gormley, Antony: Angel of the North
456

Grcic, Konstantin 128

grinding 376-80, 377,378

H

H Concept Co. Ltd 507; animal rubber
bands 444

hardwoods 199, 346, 465, 472—8, 498;
exotic 478—9

Hartley Greens & Co (Leeds Pottery)
174-5,178-9,180-81,507

Heatherwick Studio 488, 510; B of the
bang 456;Blue Carpet 488

Heywood Metal Finishers [ td 362-3,
503

hickory 199,474,475

Hopkins Architects 510; Inn the Park 470

hot plate welding 299, 303, 316,320-23,
321,322-32

Howarth Timber Engineering 347

Hulger 510; Bluetooth Penelope*Phone
436; Bluetooth ziricote Pip*Phone
479

hydro transfer printing 16,351, 402, 405,
408-11,409, 41011

hydroforming 105

Hydrographics: Pioneer 300 light
aircraft 354~5, rifle stock 15, 410~11

Hymid Multi-Shot Ltd 61,257,259, 503

I
IKEA Kalas mug 430
Impressions Foil Blocking 415-16,503

in-mold decoration 11,12,36, 50, 62, 66,

400,405,409, 412
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injection molding 11,16, 22,41, 45,

46,50-63,51,53~5,56-7,64, 69,
124,126,136,137,184,207,338; gas
assisted 1, 50,58, 59; multi-shot
11-12,42, 50, 51,60, 61,303, 425,
427,433, 436; plastics 11,121,145,
219,420, 426,439, 440; silicones
444; starches 447; see also metal
injection molding, powder
injection molding
inlay, decorative 331
insert film decoration 51
Instrument Glasses 274-5, 278-9,
403,503
Interfoam: Eye chair 66, 67
investment casting 11,12,16, 42,115,124,
127,130-35,131,133-5, 136,141,145,
184,233,422, 451,462
ionomers 430,431
iroko 199,469, 478,478
iton 122,386, 449, 454, 454; alloys 449
Irwin industrial Tool Company 507;
Marples chisels 446
Ishikawa, Shunsake 511; coasters 466
Isokon Plus 1923, 508; Donkey 330,
Donkey3 197; Flight Stool 196;
Home Table 326~37; Long Chair
195; 746 table 194; Wing sideboard
476

J

let Propulsion Laboratory 487,51

joinery16,324-31,345, 467, 474, 476; see
alsojoints

joints 325,326-7, 328,329,330, 467

JPRA Architects 511

K

Kaysersbetg Plastics 33,34-5, 503
kerfing 190,191,191, 467

KME UK Ltd 506

KM Europa Metal AG 506

Kiippersbusch USA 508; glass ceramic
cooker top 493
L
Lagniole 508; knife handle 467
lampworking 160-67,162~5,166~7,
484-5
larch 199,470, 471
laser beam welding (LBW) 15,16, 285,
288-93,290-91,303
laser cutting 15,184, 2445, 248-53,
249, 250~51, 252~3, 255, 261, 272, 277,
285,380,393,396,397,434,467,484;
engraving 248,250-51,267,434,
485; scoring 250-51,434
Layton, Peter 157
Le Creuset S.A.S. 508; products 447,454
lead 127,146,297; alloys 462, 462
Leatherman Tool Group Inc. 508; Wave
456
Litracon Bt 506; Litracon® 486,486
Lloyd Loom of Spalding 334,508;
Burghley chair 335, Nerno chair
333,333
Lola Cars International 503; Bos/30 car
214; Bos/40 car 215-17
London Glassblowing 156~7,508
L'Oreal shop, Paris 428
Luceplan SpA 62,508; GlassGlass 492;
Lightdisc 63; Queen Titania 252-3
lumber 465,466,468, 498; laminated
strand (LSL) 344, 466, 472; parallel
strand (PSL) 344,466,466
Luton Engineering Pattern Company

123

M

machining 467,474, 476, 478,480,484,
485,498

Magis SpA 39, 508; Air Chair 59; Chair
One 125,128-9; Grande Puppy 39

magnesium 458; afloys 15,92, 95, 285,
458; finishing 360, 362; forming 75,

82,83,121,127;joining 290,297
magnetic alloys 132,139
Makita USA Inc 508; impact driver 439
Mandala 508; bamnboo resin stool 487;
reclaimed teak stool 479; wicker
lights 481
maple 199,327,475, 475; birds-eye 331,
467,468,475
Marlows Timber Engineering ltd 503
Material Memories 419,442
Mathmos 508; Grito lampshade
80-81 '
Maverick Television awards 443
Mebel SpA 508; ashtray 447
Meda, Alberto, and Paolo Rizzatto:
Lightdisc 63; Queen Titania 253
medium density fibreboard (MDF)
192,326
Medway Galvanising Company
358-59,370-71,504
melamine 46, 429; formaldehyde (MF)
440,441,441
Mercury Engraving 246-7,395,398-9,
504
Mercury Marine 508; Flo-Torq®V
propeller hub 439
metal folding 149
meta]'injection molding (M) 130,
136-9,137,139
Metal Injection Mouldings (td 139, 504
metal matrix composites 146,297,
315,452
metal powders 12,137,139,146, 452; in
polymer matrix 52,452
metal spinning 78-81,79,80-81,82,
89,458
metal stamping 73,79, 82-7, 83, 845,
89,93,110,112,141,149, 207,261,458
metals 422, 449-53; amorphous 419,
452;foams 451-2, 452; recycled 452,
452;efractoty 449; superplastic

alloys 93,452; see also individual

metal names

Moldflow Corporation 511; analysis
software 56~7

molybdenum 446

Moooi BV 508; Carbon chair 443;
Crochet table 419, 419; Kaipo light
485;tandom light 483; sponge
vase486

Morrison, Jasper: Air chair 5g

Muji: plywood Tyrannosaurus 472

N

Nasa 487,51

National Glass Centre 154—5,390-91,
504

Newson, Marc 14,15

nickel 449; alloys 235,285, 452, 462,462;
cutting 247;in electroplating 365,
366; forming 132,141,142, 143,184

Nitinol Devises and Components 506;
Nitinol 452

North Sails Nevada 223, 228, 230, 231,
438,508

nylon 71,438—g; carbon/glass filled
428; powder 235, 439; see also

polyamides

0
0ak 192,199, 297,327,476,476
oriented strand board {(OSB) 344, 465

over-molding 11,38, 425

P

pad printing 402, 4047, 405, 406-7,
409,412

Panasonic 508; P9otiS smartphone 17

panel beating 11,72~7,74,75~7, 82,207

Pantone Inc. 506; swatches 426

paper 465,466,471

paper pulp molding 2025, 203,
204-5

particleboard 465

Patagonia 429

PE Design and Engineering 506;
Treeplast® 468,468

Peck-Polymers 508; Andreason BA4-B
aeroplane model 477

Pedalite Ltd 509; bicycle pedal light
52,53-5

pewter 144,146,462

PFS Design & Packaging Ltd 504;

Libellule light 269

Phenix Biocomposites 468, 506;
Environ® panels 468

phenol formaldehyde 192, 440, 441

phenolics 46, 219; resins 207, 218,220,
225,429,441

photo etching 244, 245,246, 248,388,
392-5,393,394~5,397

photochemical machining 2447,
246-7

Pilkington Group Ltd 494-5, 506;
Activ™ self-cleaning glass 487

pine 327,465,470, 471

Pioneer Aviation UK Ltd 354,509

Pipecraft 108-9,380,504

Plastic Logic 428, 509; plastic display
429

plastic powders 146

plastics 419—21,423-9;amorphous
425,427; bio fibre reinforced 496;
carbon reinforced (CPR) 274, 426;
colouring 426; fibre reinforced
(FRP) 45, 66, 423, 426; fillets for
426; glass reinforced (GRP) 64, 67,
93, 426,483,483, recycled 420,429,
429; self healing 420, 423; see also
polymers

platinum 450,463

plywood 192,344, 465,471,472, 472,
473,474

Polimoon AS 24-5, 26, 29,504

polishing 105,184, 245, 261,376-83,377,
381, 383; diamond wheel 382,434;

honing 377,379,493

poly methyl methacrylate (PMMA)
acrylic 184, 249,290, 301,304, 316,
428,433-4,496; edge glow 434,435

polyacrylonitrile (PAN) 426

polyamides (PA) 38,42,53,249,301,304,
322,340, 438-9,439; aromatic 438;
para-aramid fibres 438~9; powder
329; meta-aramids 439

polybutylene terephthalate (PBT) 437,
438,438

polycarbonate (PC) 33, 244,249,301,
304,428, 435-6,436; colouring 426;
PC-ABS 435-6

polycyclohexylene dimethylene
terephthalate (PCT) 437,438

polyesters 46,219, 425,427,429,439,
442;vesins 207, 218,220,225, 442;
thermoplastic 340,437-8,438;
thermosetting 346,358

polyethylene (PE) 23,24,38,229,301,
304,317,422, 430; high-density
(HDPE) 33, 34, 430,437; linear low-
density (LLDPE) 430;low-density
(LDPE) 422,430, 431; mimic 237;
ultra high-density (UHDPE) 422,
430,431,438

polyethylene terephthalate (PET)
23,33,228,229,304, 425,437,437;
colouring 426; glycol-modified
(PETG} 33,249, 428,437; Tecycled 429

polyketone 440

polylactic acid (PLA) 427,446-7

polymers 420, 425,499; conductive
428; electroactive 428~g;
electroluminescent (EL) 419; foam
273, 425; light emitting 428;liquid
crystal (LCP) 437; powder 36,37-8,
358; see also plastics

polyolefins 421,430-32

polyoxymethylene (POM) acetal 249,
290,301,304,439,496

polypropylene (PP) 23,32,33,38,42,249,
290,301,304, 317,340,428,430,430,
431,4317; composite 209-10, 220;
fibre reinforced 218; powder 359

polystyrene (PS) 32,249,304,432-3;
colouring 426; expanded (EPS) 202,
432,432, 433; high-impact (HIPS) 33,
428,432,433

polytetrafluoroethylene (PTFE) 406

polyurethane (PU) 146, 425, 427;
thermoplastic (TPU) 340,436,
436-37,437.443

polyurethane: foam 64, 65, 67,338,444,
444;tesin (PUR) 40, 41,45,50, 429,
443.443-4

polyvinyl alcohol (PVOH) 433,434

polyvinyt chloride (PVC) 23,38,68,7,
340,429, 433~4; plastisol 69,70;
powder 359

poplar 199,472,472

Pot, Bertjan 510; Carbon chair 443;
Random light 483

Potatopak Ltd 427,509; plate 446

powder coating 69, 82,351,356-9,357,
358-9,360,449

powder injection molding (PIM) 136,
484

power beam processes 255

power beam welding see electron
beam welding; laser beam welding

Prada Store, Tokyo 484

press braking 72,82,99,110,148-53,
149,151

press molding 145,152,164, 168,172,
176—81,177,178-9,180-81,422,491

Pro-Pac Packaging 509; Envirofill 466

Product Partners Design 53-8, 51%;
TSM6 mobile phone 303

professional Polishing Services 383,504

pultrusion 218

punching and blanking 248, 26065,
262,263,264,266,267,272

Q

" Quigley Design 5n

R

Radcor: Ribbon chair 210-13

rapid prototyping 11,12,130,232-471,428,
439; direct metal laser sintering
(DMLS) 235, 240-41, 452; selective
laser sintering {5LS) 234,238-9;
stereolithography (SLA) 235,237

rattan 336,481,487

Raul Barbieri Design 511

reaction injection molding (RIM) 16, 41,
64-7,65.145,338,443

reed 481

vesistance welding 285,294,308-11,

309,310,31,314

Retrouvius 511; iroko work surface 478

Rexite: Attila can crusher 432; Cribbio
91

Rheinzink GmbH 506;zinc sheet 459

rhodium 365,463

Riss,Egon 197,330

roll forming 110-13,1M, 112,149

Rolls Royce International Ltd 509; Joint
Strike Fighter blisk 458

room temperature vulcanizing (RTV)
500; Tubbers 444

rotation molding 22,31,36-9,37.39,
145,439,440

RS Bookbinders 18-19,504

rubber 44, 45,45, 46-7; natural 425, 447,
447; synthetic 425,432,445, 445;
thermoplastic compounds 440

Rubbertech2000 47,406~7,504

Tush 481

S

Saluc S.A.509; Aramith billiard balis
441

sand casting16,17,120-23,121,123,124,
127,130,145,184

sanding 376-80,377,380

Sansoni, Marta 84, 87,263

S&B Evans & Sons Ltd 170-71,504

screen printing 397,400-403, 401,403,
404,406,412

secondary pressing 86, 87

Sei Global 509; water bottle 437

Serra, Richard: Fulcrum 450, 450,
456

shape memory materials 419, 445,
452-3,500

silicones 46,47, 71,143,444, 445,445

silver 141,143, 247,364, 374,394, 462,
463; in electroplating 365-6,462

Skimeter 509; Flexometer® wrist
guard 438

Skin Light 445

slip casting 168,172—5,173,174-5,176,
177,422,484

SMCmolding see DMC and SMC
“molding

Smile Plastics 429,429,506

softwood 199, 344, 346, 465, 47071,
500

soldering 312—15,313,400

spot varnishing 412







