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ADDITIVE MANUFACTURING PILOT LINE
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Additive Manufacturing
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3D printing, or additive manufacturing, is the construction of a three-dimensional object from

a CAD model or a digital 3D model. The term "3D printing" can refer to a variety of processes in which
material is deposited, joined or solidified under computer control to create a three-

dimensional object, with material being added together (such as plastics, liquids or powder grains being
fused together), typically layer by layer.

Wikipedia
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Additive Manufacturing
GIObaI MarkEt + The value of the global additive
manufacturing market in 2019 was

Architectural and GIS Othf’ estimated around 12 billions $
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Wohlers, A., Wohlers Report 2019. 3D Printing and Additive Manufacturing State of the Industry. Annual Worldwide Progress Report. 2019: Associates + CIM
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Additive Manufacturing
Automotive Market
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Total Automotive Additive Manufacturing Market 2017-2028
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SmartTech Report on Automotive Additive Manufacturing Market, 2018 (hiips://www.smartechanalysis.com/reports/automotive -additive-manufacturing/)
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Additive Manufacturing
Tecnologies and materials

Fused Deposition
Modelling (FDM)

Materials:
ABS & termoplastics
(carbon or glass filled)

Stereolithography
(SLA)

Materials:
Epoxy resins

Multi Jet Fusion (MJF) &
Selective Laser Sintering
(SLS)

Materials:
poliammides (PA)

Polimeri

Selective Laser
Melting (SLM)

Direct Energy Deposition
(DED)

Materials: Materials:
Stainless steel, Stainless steel, nichel alloys,
aluminum alloys, titanium

titanium, nichel alloys

Metalli + CIM
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ADDITIVE MANUFACTURING OPPORTUNITIES
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Additive Manufacturing Opportunities

PRE-PRODUCTION PRODUCTION AFTER-SALES
A p FI N
A 2> A -> 3
DESIGN ENGINEERING TOOLING PRODUCTION MARKETING SPARE PARTS

+ Acceleration and
simplification of product
Innovation

+ Customization

+ Increase of design
complexity

<+ Topological optimization

-+ Parts integration

-+ Additive tools to

+
Prototypes
+ yp +
-+ Fast pre-series
+

+ Development flexibility

improve performances

Less scrap and fewer
raw materials required

Low volumes
production

Reduction of

assembly work

-+ Low energy

consuptions

(green economy)

+ Local production
enabled

-+ Wharehouse
cost reduction
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Additive Manufacturing Opportunities
Acceleration of product innovation

-+ New and more performing

Traditional Manufacturing materials

Design & UESHmE e Assembly &
: Prototypin product Tooling Production )
FEM AnaIyS|s>> P >> validation (15-60 days) Quality control

~+ Iterative design phase (higher
product maturity at SOP
through an agile development

Additive Manufacturing 4 VAL plan)
an plan

_-""C'l.'eatiun uf‘.-'-,‘
i AM suitable : :
“.. design = :‘. evalua ion
O AM Design |- e Bundlng Post processing Production
Cycle process & Quality control time benefit!
i ..'.'t_ :'.-.‘Cost ani
Prototyping : i Build Tim
valldatlon

Material &
Technology
choice

-+ Prototyping phase with low
economic and timing impact
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Additive Manufacturing Opportunities

Design Complexity

€/Unit 4

Additive
Manufacturing

Traditional Manufacturing

Design for Manufacturing

+ The geometric complexity is evaluated based on the
number of production steps required.

+ The surface-volume ratio allows to have a first estimate

of the geometric complexity.

» Complexity of
Design for Functionality

+ Conflux heat-exchanger

ﬁﬁﬁgfﬁi%s 4&{@?!"“'
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-+ Audi hotforming tool with conformal cooling channels
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Additive Manufacturing Opportunities
Low volume production

€/Unit4 -+ No tooling for complex conventional parts
and multiple design & test loops allowed
—+ Consolidation of sub-components to
igegﬁgge improve quality and durability
Additive
Manufacturing

-+ Lighweithing and performance increase for
hystorically critical components (complex
brackets)

I

| Traditional

: Manufacturing
I
I

-+ Targets matching through performance
optimizations allowed by AM only

>
Break-even Production Volume
point

-+ Economic advantage for small production batches
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Use Case
General Motors: a lighter and more efficient future
of automotive part design

Generative Design & Additive Manufacturing

8 components into 1 part — 40% lighter — 20% stronger
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Additive Manufacturing Limitations

PRE-PRODUCTION PRODUCTION AFTER-SALES
A p FI N
A 2> A -> 3
DESIGN ENGINEERING TOOLING PRODUCTION MARKETING SPARE PARTS

-+ Skilled labor and strong
experience needed

-+ Lacking design tools and

gglsdseillalirllifiz ;Ool;lfbljl)\’/lexpmlt + Low surface quality

. : + Missing quality -+ Low production
+ Training efforts required Standards throughput speed
materials VS conventional _ _
+ s struct + High raw material cost
upport structures
required
\ +CIM
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CIM4.0 ADDITIVE MANUFACTURING PILOT LINE
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CIMA4.0 Additive manufacturing pilot line

SLM
SELECTIVE LASER MELTING

|
B
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CIMA4.0 Additive manufacturing pilot line

DED
DIRECT ENERGY DEPOSITION
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CIMA4.0 Additive manufacturing pilot line

SLM
SELECTIVE LASER MELTING

[

Piattaforma di
coshuzmne

‘%/j .

l Polvere nuova

Rullo Sorgente Laser

Polvere in eccesso,

+ Realization and production of components with complex
geometries of small and medium dimensions that cannot
be achieved with traditional manufacturing

+ Process development: productivity, industrialization,
controls on the entire production chain, standardization
and automation, validations and certifications

+ Product development: product validation and product
production, cost reduction

+ Application development: maturation in the use of
technology in SMEs, guides to DFAM and application

CONTEXT

OBJECTIVE

TECHNOLOGIES

+

+

DED
DIRECT ENERGY DEPOSITION

Repair, coatings, addition of custom details,
construction of components with a not complex but
large geometry

Process development: deposition quality, accuracy, new
materials, productivity and controls during deposition
Application development: identification in application
terms of the needs of OEMs and large companies,
application maturation and technology transfer
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CIM4.0 Machinery

SELECTIVE LASER MELTING

Prima Industrie
Print Sharp 150

SPECIFICATION

+

+
+

Volume:

@ 150 mm, H 160 mm
250WSingle Laser
Fiber

8kwW

Tolerance 0,1 mm

Materials:

+

+
+
+

Aluminum

Steel

Titanium

Nickel based alloys

Prima Industrie

Print Genius 250

SPECIFICATION

+

+

+
+

Volume:
262*262*350 mm
500W double Laser
Fiber

10kW

Tolerance 0,1 mm

Materials:

+

+
+
+

Aluminum

Steel

Titanium

Nickel based alloysl

EOS M400-4

SPECIFICATION

+

+
+
+

Volume:
400*400*400 mm
400W 4 Laser Fiber
22 kW

Tolerance 0,1 mm

Materials:

+

+
+
+

Aluminum

Steel

Titanium

Nickel based alloys

DIRECT ENERGY DEPOSITION

Prima Industrie Laserdyne 811

SPECIFICATION
+ Volume:
1100*800*600 mm

+ 3000W Single Laser Fiber
35 kW
+ Tolerance 0,2 mm

+

Materials:

+ Steel
+ Nichel based alloys
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CIMA4.0 Additive manufacturing pilot line

Print Genius 250 e :qw —
e # PRIME
[T | g
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Additive Manufacturing pilot line
Main activities and services

+ New applications development

+ Product development (DfAM)

+ Process parameters
development

+ Material caracterization

+ Product/process qualification

+ Pre-series production

+ Training
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Support

Strategical

+ Demonstrations and orientation activities

+ Technological scouting

+ Intellectual Property Analysis

+ Analysis of financing sources for investments
+ Business growth planning

+ Business support

Operational

+ Design & Engineering

+ Prototyping & POC development

+ Industrial research projects

+ Testing of products and technologies (HW / SW)
+ Training on the job

+ Cost analysis

+CIM
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Implementation

How to develop an 14.0 adoption process

PHASE 1 PHASE 2

@ > G

OPPORTUNITIES

IMPLEMENTATION
ANALYSIS

STRATEGY
DEFINITION

PHASE 3 PHASE 4
AN\
——) 7N
E22) - &)
PILOT PROJECT LONG-TERM
EXECUTION STRATEGY
EXECUTION
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