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B Transportation sector materials evolution
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Transportation sector 9

Very different scenarios...but a global market
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The car evolution

optimized in terms of safety and environmental impact, with the lower cost
per kilogram respect to other high technological level consumer goods.
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Materials breakdown evolution
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General materials properties
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B I[nnovation drivers and AM materials opportunities in automotive
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Drivers for Innovations
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AM boost in Automotive Sector
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B CRF activities and AM polymeric materials development strategies
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Polymers developments
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AM Polymers development strategies e
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B CRF activities and AM polymeric materials development strategies
« Materials in use substitution
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Strategy 1 — Develpment of same materials in use e

Issues to be managed by robust design: porosity

Injection moulding of AM material (ABS) FDM deposition (ABS)
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Strategy 1 — Develpment of same materials in use e

Issues to be managed by robust design: mechanical properties vs directions
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B CRF activities and AM polymeric materials development strategies

« Materials in use substitution with more performing materials

B Conclusions
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Strategy 2 — Use of more perfoming materials e

Material: ULTEM
FDM techcnology

Material: PA12 GF
SLS techcnology

Tensile Test ASTM D1022 Temp.23°C
Tensile Test ISO 527

80 - Tensile speed: 5 mm/min %09 ;:rr;jz:s'[))e[ji;:(l)l-{;:;}lio((;(;;n;/;e;rection) ——— XZ 0.1 mm/s
Sample: ULTEM - T=23°C . X710 mm/s
==
—l =
= i /Eﬁ :{()z( 5 80+
=B
g —0C22ZX % 20 +
= STATIC 10 - HIGH SPEED
4 CHARACTERIZATION CHARACTERIZATION
0 . . . &
" T st Materials are today available on the market
Na. _ (e.g. PA6 GF, PA12CF, PEEK for both FDM and SLS)
2017 INnnovation |



B CRF activities and AM polymeric materials development strategies

 Materials with functionalized fillers
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Strategy 3 — Multifunctional fillers e

Improve thermal properties for current applications

Layered (sheet-like) silicate (thickness 1nm, diameter 50-500nm) } GRUPEO

PA6+Z D Reduced percentage of charge (2-10%)

Increase of thermal and mechanical properties
Better dimensional stability

Better rheological properties
Excellent surface aesthetic aspect

Better barrier properties

o a0 kW D BF

Reduction of weight
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Strategy 3 — Multifunctional fillers e

Rehological properties (process)

v Homogeneous fillers dispersion
v Flow stroke
PA6+30%GF 37 mm
PAG6+5%C30B 46 mm

Mechanical and thermal properties ~~ ~ 7
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Strategy 3 — Multifunctional fillers e

Smart polymeric materials for new functionalities

Electrically conductive
fillers

GRAPHENE-LIKE
STRUCTURES

NANOTUBES

Full polymer devices

integrating MAIN BENEFITS

v Metal wiring substitution

v Weight and cost reduction
v Assembling simplification
v/ Easy recycling at ELV

v Improved perceived quality

s Wirings
++ Electrical circuits

% Sensors
s Switches

systems
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Strategy 3 — Multifunctional fillers

nanocomposites

Dashboard
plastic part ™
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Demonstrator
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B Conclusions

N SN0 fome.25-23 55-|;::E.|-.,-,|:,E.P
2017Innovation



Conclusions @

U Different classes of metallic and polymeric materials with several variations are
today used in our cars and AM technologies must find proper way to be applied.

U AM strenghts are represented by:
« Design flexibility (any shape)

* Increased range of materials with promising properties; different strategies can
be followed: substitution 1:1 or use of more performing materials

« Compatible with developments of multifunctional fillers to same and/or
improved properties

0 AM needs from materials perspectives:
« Set up of robust methodologies to fully evaluate SoA materials

* Proper re-design of components to pass all standards managing issues related
to lower mechanical performances respect to injected parts and strong
influence of direction deposition

* Process parameters optimization

0 Establishment of a stronger value chain working with materials providers and
processes developers as today with well established industrial processes
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Thanks for

your attention!



