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APutting Rapid Manufacturing into
context

AWho are the users

ABusiness drivers to RM

ATurning the supply chain back to
front

ATurning the supply chain inside out
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AGREEING TERMS ‘ WHAT IS RAPID MANUFACTURING?

Rapid Manufacturing is the
manuf ac tendusged ot o mp
parts using Additive Layer
Manufacturing processes

| AGREEING TERMS | WHAT IS AN ALM PROCESS

ALM processes are
automated
systems that take
2-dimensional J
layers of computer
data and rebuild
them into 3D solid
objects




’ How does ALM differ from traditional manufacturing

A There are three fundamental manufacturing principles:
T Subtractive
A Material is successively removed from a solid block until
the desired shape is reached
T Formative
A Mechanical forces and, or heat are applied to material to
form it into the desired shape (includes bending, casting
and molding)

T Additive

combine to make the desired object

A Material is manipulated so that successive pieces of it

AGREEING TERMS ‘ ALM IS THE ENABLER T RM IS THE APPLICATION

Prototypes (Rapid Prototyping)

Casting Patterns (Rapid Casting)
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% Tool cavities (Rapid Tooling)
Direct Parts (Rapid Manufacturing)
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RM EXAMPLES ‘ SO WHO IS USING RM TODAY!

A Automotive A Defence A Commbs
T Passenger i Land T MiniSARS
T Commercial T Air T Sonar body
T Motorsport i Marine T Housings
A Aeronautical A Medical A Consumer
i Civil aero (Ultem) i Implants i Fashion
i Space i Bone scaffolds i Jewellery
i Hearing aids i lighting
A Production i Dental aligners T Furniture
i Machineparts i Caps & bridges i Toys and
i Assembly aids i Surgical guides collectables

’ ‘ What are the drives for RM adoption?

1) Enabled the economic manufacture of
low volume complex geometries and

assemblies
I Reduces the need for tooling (moulds / cutters) :
T Reduced capital investment & inventory ‘
T Simplifies supply chains & reduced lead times




CASE STUDIES ‘ Enabling low volume complex part manufacture?

‘ What are the drives for RM adoption?

2) Increased process & supply chain

efficiencies
T Less raw material, energy & carbon
T Less waste material and recycling

alcon’ atlantic CAT
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| Process and supply chain efficiencies

EXAMPLE

EXAMPLE | Process and supply chain efficiencies

Rapid Manufacturing Design i 413 grams

Figures based on Aluminium




CASE STUDY Material minimisation through design optimisation

Part redesigned
around holes
resultingin reduced
material and weight
40% saving

| What are the drives for RM adoption?

3) Affords new design freedoms
I Consolidation of parts into assemblies

I Economic manufacture of topologically
optimised & efficient components

T Allows for product personalisation




(1) Images courtesy of Phonak www.phonak.com

’ CASE STUDIES ‘ Design freedoms & personalized part manufacture?

PHONAK

‘ What are the drives for RM adoption?

4) New business and supply chain

models
T Enables distributed manufacture
T Notdisruptive but enabling
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‘ Consumer goods are leading the way in this area

& Clothing

& Jewellery

& |ighting

€ Furniture

€ Toys, games & gifts

’ ‘ Toys games and gifts is the fastest growing RM market

A Global giftware is worth $13-billion

A Global T&G market worth $106-billion (up 7.2%)
A Games consoles ($12.4-billion)
A Games software ($31.6-billioni 10.7% growth)
A Traditional toys and games ($62-billion)

A Global market for PC games $20-billion

A On-line games market expected to top $15-billion
by 2012




‘ Why should we care?

Games consol es &

+

Games software, including web
+
RM

Traditional toys and games

’ ‘ This is very low hanging fruit for RM

€ Lower Barriers to entry
A Vvalidation is minimal
A CE marking and attainable standards
A Acceptable materials

€ Consumers technological expectations
are lower than production engineers

€ The consumer often places novelty
above quality

€ On-line payment culture for products
and service

€ The customer creates the design!
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’ CASE STUDY ‘ The first to market - Fabjectory (2006)
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Printing avatar characters from
second life virtual metaverse

The IP of the designs (characters,
buildings, vehicles, clothing) are
owned by the players

The player designs the character

They are 3D printed by outsource
partners for $40 each

They are sold for between $99
and $200

The business crashed

FABJECTORY ’\

virtual objects in real life

SecondLife Avatars made Real

CASE STUDY ‘ The intelligent business model - Jujups (2007)
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