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Figure 1. Hype Cycie for 3D Printing, 2015

— READY?
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Buying an AM )

machine is just
the first step

* and buying a machine is also not an easy

process. Which AM process? Which size?

How much? Which other equipments are
necessary? .......
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The difference between using it and implementing it in industry
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The difference between using it and implementing it in industry

Download
or design Print
the part

Final Part
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The difference between using it and implementing it in industry

t SCAN/DESIGN + ANALYZE ‘ BUILD + MONITOR ( TEST + VALIDATE t DELIVER + MANAGE

Quality assurance + part validation/verification i

Other considerations:
 Application
Material used
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The difference between using it and implementing it in industry

Step 2 Step 3
Process & postprocess Quality assurance

Build design &
preparation

Process plan at Brose
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The difference between using it and implementing it in industry

First approved,
structural, titanium
components for
commercial flight

3d printed baby
Yoda
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Some examples of the analysis needed when deciding to
implement AM




Practical example

AM in the spare part supply chain

/ 3D Printing - \
Sommzoae

Transport Transport Transport Transport Transport

Additive manufacturing offers
Production on demand
Production on location
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requirements
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Practical example: BS

Company wants to use AM instead of having stock of Post Construction Construction Re-Design
il parts (thermiccr)rg:tl;naetr:torl;:zchinfncr tEChnOIOgy and and analysis
Be allowed to print on demand etc) = parameters (often includes modeling)

Some parts are used in critical (and expensive) equipment
Some parts only need to be replaced once a year
The range of parts covers metal as well as polymer parts

Part test and 3D Scan and

Physical part non-destructive trial comparison with
(when necessary) final dimensions

pare

@

Final part Final part approval Validation tests
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Understanding the
requirements for
AM implementation

Just print

* Reduced risks

* |dentification of which parts can be made with AM e Higher risks
* |dentification of the requirements of the part * Only focused on the geometry of
e Selection of the material and process the part

* Definition of the Quality assurance procedures

Received parts were not used
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Expected Evolution of AM

~

e Design for AM Guidelines
/_ N e a r_te r m e Aftermarket AM Parts
« Low criticality parts \ e Part-Family based Qualification
. . . e Development of Public Specs &
¢ High design margins Standards
* Point-design certification « Medium-Criticality Parts * In-Situ process monitoring
* Full Vertical Integration * Transition to Full-scale production * Topologically optimized structures
¢ Low to medium Production Volumes « Development of AM Guidances « Maturation of AM equipment
¢ Highly specialized Professionals « Expanding Supply Chain footprint « Model enabled qualification
e AM Repairs e Multi-material systems
« Safety-critical parts e AM knowledge and skills become more
e Business Pressures to gradually reduce mainstream
production cost/time
e AM knowledge and skills limited to

S Now \_ industry / Long-term

Source: FAA
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It is important to define the requirements of the part being manufactured
(can it just be printed or does it need more control?)

Understand that there is a difference between printing and providing
“industry ready” parts

AM is “just” another manufacturing process, that needs to be integrated in
the manufacturing chain

AM is a revolutionary process, but it is important to understand its
capabilities and limitations

Knowledgeable and skilled Professionals, but not only, are a must
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