Covestro Additive
Manufacturing
Materials Guide

At Covestro Additive Manufacturing, we draw
on over 25 years of experience in 3D printing
technologies, performance materials and deep
application expertise to help manufacturers
rethink the way they design products to
manufacture tomorrow. Our goal is to unlock
the full potential of additive manufacturing
and help accelerate the adoption of 3D
printing, creating brighter lives for all through
both more sustainable high-performance
materials and processes.

As additive manufacturing evolves from a
prototyping technology into a mainstream
manufacturing technology, the parts
themselves - the applications - come under
increasing scrutiny. Whether these are medical
prostheses, trainer insoles or car parts, they all
have specific requirements - which in turn drive
the quest for the right materials.

Materials strong and rigid, or soft and flexible,
Covestro Additive Manufacturing has a breadth

of materials to meet a variety of application
needs —with more in development.
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SLA,DLP Key Benefits

Pp-Like and flexible

Somos®
9120

Somos®
Momentum

ABS-like

Somos®
GP Plus 14122

Somos®
ProtoGen 18420*

Superior chemical resistance & fatigue
properties, strong memory retention

High accuracy, color facilitates
inspection of feature detail & quality

Water resistant, low viscosity, extremely
accurate, excellent humidity resistance

Superior chemical resistance, high tolerance
to broad range of temperatures & humidity

Easy to use & fast processing with minimal

Somos® o .
WaterShed Black ﬂmshmg, truer plaok rr_1ater|a| of]c the
machine, superior moisture resistance
Tough and strong
Somos® Fast processing, easy finishing, high
EvolVe 128 durability, accurate & dimensionally stable
Somos® Highly QUrabIe, superior strength, o
exceptionally versatile, thermoplastic-like
NeXt
performance, look & feel
o High feature detail, withstands extreme
S autoclave process temperatures utilized in
DMX-SL 100 . )
composites manufacturing
Somos® Superior strength % durability, heat
tolerance up to 90°C, excellent surface
Taurus

quality & isotropy

High-temp and composite

Somos®
ProtoTherm
12120*

Somos®
PerFORM*

Somos®
PerFORM Reflect

High temperature resistance up to 121°C,
dimensional stability in high humidity,
precise accuracy for small details

Rigid, high strength, excellent detail
resolution, high heat tolerance

Ready-to-use material for PIV wind tunnel
testing & laser imaging, saves up to 30%
post treatment, improved surface quality

*Values for materials that have been thermally post-cured.
All listed products will function on any 355 nm SL system.
Values are indicative, and final results depend on machine and processing parameters.

Applications

Automobile components, electrical
housings, medical products

Footwear tooling

Functional prototypes, low volume
production parts

Applications that demand accurate
RTV patterns, humidity & temperature
resistant parts

Black ABS-like models & prototypes,
general purpose prototyping, master
patterns

Jigs & fixtures, snap-fit designs,
functional prototypes

Functional end-use performance
prototypes, connectors & electronic
covers, automotive housings

Intricate & hollow composite parts,
transportation ducts, pipes &
conduits, robotic components

Functional prototyping & end-use
applications, automotive parts, low
volume connectors for electronics

High-temperature fluid flow analysis,
functional prototypes requiring heat &
humidity resistance

Electrical casings, automotive
housings

Wind tunnel aerodynamic testing,

velocity measurements in water flows,

high-temperature testing, electrical
casings, automotive housings
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91
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ASTM
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N/A
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41
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50

50

41
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N/A

119
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Material Properties/
Characteristics

Accuracy

eoe

Key Application Areas

Moisture Snap Fit Rapid
Resistance Durability ~ Assemblies  Automotive Tooling
RTV/ General
Optical Master Purpose Wind Tunnel
High Temp Clarity Patterns Models Testing Medical
Symbol key: * good ee Detter eee  pest



SLA,DLP

Key Benefits

Investment casting

Somos®
Element

Somos®
WaterShed XC
11122

Low viscosity, antimony free, stronger green
strength, dimensionally stable, minimal ash
residue after burnout

Dimensionally stable, accurate, fast
processing, good clarity, excellent water &
chemical resistance, easy to use & finish

Clear, transparent, PC-like

Somos®
BioClear

Somos®
WaterClear Ultra
10122

Meets high level of detail required in medical
& dental industries, passed ISO 10993-5
Cytotoxicity, ISO 10993-10 Irritation &
Sensitization & USP Class VI testing

Colorless, fast cure, extraordinary optical
clarity, superior moisture resistance, easy to
use & finish

For DLP/LCD 3D Printing

Somos®
QuickGen 500

Fast printing, general purpose resin offering
a balance of flexibility and stiffness for
general and functional prototypes

*Values for materials that have been thermally post-cured.
All listed products will function on any 355 nm SL system.
Values are indicative, and final results depend on machine and processing parameters.

Applications

High-end alloy castings

Highly detailed parts with superior
clarity & water resistance, fluid flow
analysis, duct work, lenses

Small run, customized, non-
implantable limited body contact

(<24hr) medical & dental applications,

anatomical models, surgical guides

Fluid flow analysis, concept &
functional models, automotive
lenses, bottles, light pipes

General and functional prototyping
resin, semi-flexible applications,
applications with detailed features,
fluid flow analysis

Clear

Clear

Clear

Clear

Opaque

Viscosity

Photo-
speed
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@ Break
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@ Break

15.5%
@ Break

7.5%
@ Break
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22

25

25
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Heat
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(°C)
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D648
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50
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Heat
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Temperature
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(°C)
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D648

53

49
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N/A

Material Properties/

Characteristics

Moisture Snap Fit Rapid
Accuracy Resistance Durability =~ Assemblies Automotive Tooling
RTV/ General
Optical Master Purpose Wind Tunnel
High Temp Clarity Patterns Models Testing Medical
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Key Application Areas

Heat Heat
Tensile Tensile Elongation | Deflection Deflection Hardness
Polymer Key Benefits Applications Appearance | Strength | Modulus | at Break Temperature | Temperature (Shore D) Material Properties/Characteristics
(MPa) (MPa) (%) @ 0.45 MPa @ 1.80 MPa
(°C) (°C)

Sustained
High
High Temperature Flame Transporta- Sports &
Stiffness Use Retardancy tion Lifestyle Medical
Dimen-
sionally ISO
Stable at 10993/10 &
Humid 5&USP VI Jigs & Functional
Conditions Flexibility Approval Fixtures Electronics | Prototyping
Polyamide filaments
Novamid® Non-halogenated UL Blue Card certified, VO @ 1.6 & 3.2mm, Electric & electronic
fire retardant V2 @ 0.85mm, open platform solution, easy  connectors & enclosures, lighting Natural 50 3,500 7 TBD TBD N/A oo cee e
AM1030 FR (F) f .
PA6/66 to print enclosures, automotive connectors
Novamid® Easy to print, high inter-layer strength, . ) . . Green, Black, . vee vee
1D1030 PAB/66 excellent mechanical properties up to 125°C Jigs & fixtures, functional prototyping White 45.5 2,300 >50 84 51 N/A
. : ) . . Automotive brackets, structural jigs &
Novamid® 10% carbon fiber  Same print speed as unreinforced plastics, ) ) ves voo | ooo ..
ID1030 CF10 reinforced PAB/66  low warpage compared to unfilled PA & ABS ‘g’:;irtisé'tisfsorts GjeElr Meeles | arEeesE Elzls e 13T € Ml 153 N/A
Novamid® Optimized for ductility & stiffness, high inter-
ID1070 PAG layer strength, temp resistant up to 150°C, Automotive air intake parts, ski binders Black, White 475 2,590 >50 104 54 N/A .o oo oo
suitable for harsh environments
Flexible thermoplastic copolyester (TPC) filaments
Highly elastic partially bio-based with Shore
D34, 2x faster printer vs. other TPCs, high Shoe insoles, midsoles, protective sports Natural
Arnitel® ID2045 TPC UV & chemical resistance, natural filament equipment, earbuds, watches, flexible Black Gr'a 8 29 350 N/A N/A 34 eee cee e eee cee
passes ISO 10993-10, ISO 10993-5 & USP  tools & electronics, prosthetics Loray
class VI tests
Sustained high temperature use TPC Air-fuel management systems,
Arnitel® I1D2060 filament: 175°C (1000 hrs), 190°C (500 automotive gaskets & seals, aluminium ... .. ves ..
HT PG hrs), 100% recyclable, excellent chemical & rubber replacement for light-weighting B £ S 2 NIA N/A 61
resistance applications, end-of-arm tooling
Polyester filaments
High stiffness & ductility, low warpage, good  Lamp housings, brake booster
Arnite® ID3040 PET resistance to weathering, high temperature body valves, wipers, structural parts Black, Gray 26.5 2,350 >50 71 65 N/A . eee s
use undergoing weathering phenomenon
*Values for materials that have been thermally post-cured. Symbol key: * good e+ Dbetter eees Dbest

All listed products will function on any 355 nm SL system.
Values are indicative, and final results depend on machine and processing parameters.



m

Granules

Arnilene®
AM6001 GF (G)

Arnite®
AM8527

EcoPaXX®
AM4001 GF (G)

Powders

Arnilene®
AM6002 (P)

Arnite®
T AM1210

PP

Glass
reinforced PET

Partially
bio-based PA410

PP

PBT

Key Benefits

High impact strength, printed parts
demonstrate excellent z-strength, fatigue

& impact resistance, easy processing &
machining, low carbon footprint and low LCA

Superior mechanical performance, low CTE,
low moisture uptake, easy processing, easy
machining, milling & sanding

>40% bio-based material derived from
castor oil, excellent mechanical properties,
excellent thermal and hydrolysis resistance,
dimensional stability due to <40% lower
moisture uptake vs PAB, highest melting
temperature of bio-polyamides

Well-known industrial material, food contact
approval in Europe, good balance of
mechanical, chemical & thermal properties,
easy to process, hydrophobic, 90% reuse
rate

Insulating electrical properties, easy to
print, improved dimensional stability due to
lower moisture uptake, >60% reuse rate,
recyclable

*Values for materials that have been thermally post-cured.
All listed products will function on any 355 nm SL system.
Values are indicative, and final results depend on machine and processing parameters.

More information at am.covestro.com

Applications

Low temperature tooling, structural, rigid
or strong parts, applications for water,
humid environments, automotive or
infrastructure applications

Autoclave tooling, structural
components

Structural lightweight parts for
automotive, tooling for production

such as jigs & fixtures, components in
contact with fuel, components requiring
resistance to wear & friction

Conveyor belt guides, sprockets,

slides, dosing blocks, creepers, food

or beverage industry applications

that require food contact approval,
automotive components, prototyping for
PP end-use parts

Automotive connectors, electronics,
lighting enclosures

Appearance

Black

Black

Black

White

White

Tensile
Strength
(MPa)

70

120

165

17.6

47

Tensile
Modulus
(MPa)

6,000

18,000

9,400

800

2,600

Elongation
at Break

08

2.1

9.6

Heat
Deflection
Temperature
@ 0.45 MPa
(°C)

TBD

250

230

N/A

165

Heat
Deflection
Temperature
@ 1.80 MPa
(°C)

138

232

190

N/A

55

Hardness
(Shore D)

N/A

N/A

N/A

N/A

N/A

Material Properties/Characteristics

Key Application Areas

Sustained
High
High Temperature Flame Transporta- Sports &
Stiffness Use Retardancy tion Lifestyle Medical
Dimen- ISO

sionally Sta- 10993/10 &
ble at Humid 5&USP VI Jigs & Functional

Conditions Flexibility Approval Fixtures Electronics | Prototyping
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covestro

Covestro Deutschland AG
Kaiser-Wilhelm-Allee 60
51373 Leverkusen
Germany

www.covestro.com

The manner in which you use our products, technical assistance and information (whether
verbal, written or by way of production evaluations), including any suggested formulations and
recommendations, is beyond our control. Therefore, it is imperative that you test our products to
determine suitability for your processing and intended uses. Your analysis must at least include testing
to determine suitability from a technical, health, safety, and environmental and regulatory standpoint.
Such testing has not necessarily been done by Covestro, and Covestro has not obtained any approvals
or licenses for a particular use or application of the product, unless explicitly stated otherwise. If the
intended use of the product is for the manufacture of a pharmaceutical/medicinal product, medical
device or of pre-cursor products for medical devices or for other specifically regulated applications
which lead or may lead to a regulatory obligation of Covestro, Covestro must explicitly agree to such
application before the sale. Any samples provided by Covestro are for testing purposes only and not
for commercial use. Unless we otherwise agree in writing, all products are sold strictly pursuant to the
terms of our standard conditions of sale which are available upon request. All information, including
technical assistance is given without warranty or guarantee and is subject to change without notice.
It is expressly understood and agreed by you that you assume and hereby expressly release and
indemnify us and hold us harmless from all liability, in tort, contract or otherwise, incurred in connection
with the use of our products, technical assistance, and information. Any statement or recommendation
not contained herein is unauthorized and shall not bind us. Nothing herein shall be construed as a
recommendation to use any product in conflict with any claim of any patent relative to any material or
its use. No license is implied or in fact granted under the claims of any patent. For more information
on Covestro products in Medical Applications, please request from your sales support contact our
Guidance document: GUIDANCE ON USE OF COVESTRO PRODUCTS IN A MEDICAL APPLICATION.
These values are typical values only. Unless explicitly agreed in written form, they do not constitute
a binding material specification or warranted values. The biocompatibility testing referenced above
cannot assure the biocompatibility of final or intermediate products made from Covestro products or
the suitability of such products for their use in a medical application, i.e., the test data cannot be used
to conclude that any medical devices manufactured from the Covestro products meet the necessary
requirements of ISO Standard 10993-1. It is the sole responsibility of the manufacturer of the final
end-use product to conduct all necessary tests (including biocompatibility tests) and inspections and
to evaluate the final product under actual end-use requirements.

"Please see the "Guidance on Use of Covestro Products in a Medical Application” document.
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