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The Polymer Market

Most important polymers
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PP ~20 %

PE (LD, LLD) ~15-18 %

PE (HD, MD ~ 12 %

PVC ~10-15%

PUR ~7 %

PET~7 %

PS~7%

PA~6% (>50 % PA6, > 30 % PA66)
Others ~ 14 %

Packaging:
> 50 % PE, > 20 % PP

Automotive:

>37 % PP, PU~20%, ABS~12%, PA~8%
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Polymer Market

High-performance
polymers

Technical
polymers

PE-HD PE-UHMW

Standard PE-LD PE-LLD

polymers
Semi-crystalline polymers Amorphous polymers

Source:

Plastics Europe: Plastics —the Facts 2017/ Wikipedia:
Standard Kunststoffe

/ CHEManager 01-02/2017/ CHEManager 15-16/2014
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The Powder Bed Fusion Material Market

v" Still dominance of PA12 and PAT1

v" Nevertheless: numerous gaps

Dominant materials

v Alternative materials available, but niche High-performance Alternative materials

olvmers Announced materials
products POl
« High cost
. lel’rec?l availability | Technical
« Excessive batch fluctuations polymers

 Insufficient component properties
« Difficult processing

v Available materials show strong differences Standard
polymers

TPE
PP
PE-HD

Semi-crystalline polymers Amorphous polymers

Source:

Plastics Europe: Plastics —the Facts 2017/ Wikipedia:
Standard Kunststoffe

/ CHEManager 01-02/2017/ CHEManager 15-16/2014

v Often rejection to use alternative materials due

to bad experiences
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Applications ¢ O

Various applications require specific materials for additive production

v Automotive
v" Aviation

v Electronics Industry
v

But:

v Changing the process is already one big hurdle
v Change of material is one step oo much

oo
.:. AM Polymers



Plug & Play Products

Extension of the material market by essential standard plastics:
V' Qualified polymer powder materials

v Easy to process

v Short running-in times

v Start parameter sets for each machine

v Part properties comparable to injection molding

v' High batch-to-batch consistency
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Broadest Polymer Powder Porifolio for AM applications

ROLASERIT ® polymer powder products:

AM Polymers

v TPU: TPU-01, TPU-01-GR, TPU-03
v HDPE: PE-01-GR .
ngh-performance Serial materials
v PP: PP-01, PP-01-GR polymers
v PBT: PBT-01, PBT-01-GF, PBT-01-CF,
PBT-01-FR
v PA12: PA12-03, PA12-03-GB, PA12-05,  rechnical
PA12-05-BK, PA12-05-NIR polymers TPE
v PA11: PA11-01, PA11-01-BK, PA11-01- PP
CF, PA11-01-FR, PA11-01-BK-FR, PE-HD
PA11-01-ESD Standard
polymers
v PAG6: PA6-01-BK, PA4-01-CF
v" 8 Polymers and over 30 products
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PP — ROLASERIT® PP-01

v Available in natural, white and black

v' Good processability on every machine type (also with blade)
v Good mechanical properties

v Elongation at break up to 100 %

v Impact strength notched of 4.7 kJ/m?

. . . . _ MANN/:%MMEL: ‘J’r—h-sd:'Wo’rer
v" Since 2017 serial material with batches in several ton scale sparGioripguel Galis 3
I I 77
Young's modulus N/mm?
Tensile strength N/mm? 21.0 19.0
Elongation at break % 40 15
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ROLASERIT®PP-01 - Post-Processing by CVS

v Natural PP translucent
v Increase of Elongation at Break:
v x:>200%
v 1:>35%
v Increase of Charpy
v" Unnotched: 92 kJ/m? compared to 30 kJ/m?
v Notched: 5.2kJ/m? compared to 4.7 kJ/m?
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Chemical Vapor Smooting: Postpro by met
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TPU — ROLASERIT® TPU-01/TPU-03

Elastic material in natural and grey color
Very good processability
No smoking and no aging ;

High surface quality and edge sharpness

Pressure fight up to 5 bar with 1.5 mm wall thickness

Best TPU for lattice structures

Chemically smoothable

rapid product manufacturing GmbH
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In process variable hardness Shore A 50-80 — new variant TPU-

03 with improved performance at lower hardnesses

Young'‘s modulus N/mm? 55 - 65 55 - 65
Tensile strength N/mm? 7.0-10.0 5.0-6.5
Elongation at break % 350 - 550 200 - 300
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ROLASERIT® PBT-01

v Joint development with Mitsubishi Chemical Cooperation
Good mechanical properties and high ductility
v Excellent electrical isolating properties
v Surface resistance [Q*m]: 5.0*10'¢
v" Volume resistance [Q]: 3.0*1015
v Better than many IM PBT-grades HiH Pl

v Good processability with 30 % refresh rate

v" Processable on standard laser sintering machines (no HT
machine needed)

v Available also as black, CF-filled, GF-filled and FR VO

(\

version )
[ unt [y ecton | zdiecton
Young'‘s modulus N/mm? 2,650 2,450
Tensile strength N/mm? 49.0 45.0
Elongation at break % 15 4.5
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PA11 - ROLASERIT® PA11-01-CF

v High modulus with up to 5,800 N/mm?
v High tensile strength of 74 N/mm?
v' Achieves data sheet values in reality

v Suitable for fiber lasers and desktop machines

v Less issues with processing and powder sieving due to adjusted fiber

length
Young's modulus N/mm? 5,800 2,500
Tensile strength N/mm? 74.0 46.0
Elongation at break % 8.5 5.0
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PA11 - ROLASERIT® PA11-01-ESD NEW!

v" Volume and surface resistance in range of 100 KQ to 1 MQ
v" Achieves ESD properties

v High tensile strength of 60 N/mm?

v Suitable for fiber lasers and desktop machines

v Easy processing

Young's modulus N/mm? tbd
Tensile strength N/mm? 60.0
Elongation at break % > 14 %
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ROLASERIT® PA11-01-FR

v Good processable flame retardant PA11

v" Good mechanical performance and no high

brittleness

v UL 94 V burning test: VO rating at 1.2 (only for virgin

matrial) and 2 mm wall thickness

v" Development of black version for fiber lasers ongoing

(VO rating at 3 mm wall thickness)

Young's modulus N/mm? 2,100 1,950
Tensile strength N/mm? 39.0 35.0
Elongation at break % 15.0 6.0
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Lagerung 48h bei 23°C / 50 %

Lagerung 7d bei 70°C

1. Beflammung

Weiterbrennzeit t; (s) 0 0 0 0 0 0 0 0 0 0
Abtropfen n n n n n n n n n n
Tropfen brennen n n n n n n n n n n
Brennen bis zur Klemme n n n n n n n n n n
Watte entzlindet n n n n n n n n n n
2.Beflammung

Weiterbrennzeit t2 (s) 0 0 0 0 0 0 0 0 0 0
Nachgliihzeit t; (s) 0 0 0 0 0 0 0 0 0 0
Abtropfen n n j j n n j ] n n
Tropfen brennen n n n n n n n n n n
Brennen bis zur Klemme n n n n n n n n n n
Watte entziindet n n n n n n n n n n

Die Probe 01, Brandstdbe 125x13x1 hat bei einer Dicke von 1 mm die Brennpriifung UL94-V

mit der Einstufung V0 bestanden.




ROLASERIT® PA12-05-NIR NEW!

v" Withish color
v Suitable for fiber lasers and desktop machines

v Good mechanical performance

v High ductility

Young'‘s modulus N/mm?2 1,800 1,800
Tensile strength N/mm? 52.0 50.0
Elongation at break % 12.0 8.0
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PA6 — ROLASERIT® PA4-01-BK

v" Real PA6 not PAé-like

v" Properties in as-build/dry condifion

v Rolaserit PAé possesses superior ductility in dry state compared to
other PA6 materials for laser sintering

v Also as carbon fiber filled version with 7300 N/mm? modulus and 85

N/mm? tensile strength

v" Small series with some hundreds of parts

Young's modulus N/mm? 3,000 3,000
Tensile strength N/mm? 70.0 /0.0
Elongation at break % 15-20 3.5-4.0
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Hanns-Martin-Schleyer-Str. 9e

D-47877 Willich

Germany

Phone: +49 2154 50 292 10
E-Mail: sales@am-polymers.de

Web: www.am-polymers.de
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