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AMPOWER IN A NUTSHELL

Based in Hamburg, Germany, 15+ fortune 500 companies

operating globally trust in AMPOWER advice

Core team unites more than
85 years of experience in

Additive Manufacturing  Consultancy for Additive
c Global network of Additive
Manufacturlng Manufacturing experts and

More than 100 international thought leaders
Projects in Additive Manufacturing

Publications with 35.000+ readers
setting references in Additive
Manufacturing community

Founded in 2017, owned
and operated by founders
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SINTER AM TECHNOLOGIES WITH
ABOVE MARKET GROWTH RATES

Metal Additive Manufacturing market 2020 and
supplier forecast 2025 [EUR billion]
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© Material
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CAGR
29.2%
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32.2%
0.88 1.07
additive-manufacturi ort.com
©C py ght 2021, AMPOWER GmbH&C KG
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Installed metal base by technology 2020 and
supplier vs. buyer forecast 2025 [share of units]
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Forecast
Supplier 2025

® PBF (LB/EB)

® | B/EBDED
Arc DED
Metal FDM

® BJT

® Other

Forecast
Buyer 2025

Source: additive-manufacturing-report.com
© Copyright 2021, AMPOWER GmbH & Co. KG
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GREEN PART TECHNOLOGIES

Binder Jetting Metal FDM/FFF
Binder
nozzles
C—) —
Coater Feedstock -l__' Support material
—_— filament
. | 2
® Extrusion Heater
Metal Green nozzle
powder part
] R
Powder bed part
| Supports
Build Vo Uifting Baseplate

chamber table
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DEBIND AND SINTER PROCESS STEPS o Lo sEI

@ Grain intersections

First stage Backbone Intermediate
binder removal binder removal sinter stage
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MATURITY OF BJT AND METAL FFF AM Maturity Index 2020

LB-PBF Widespread

industrial use

Time until industrial use

® Index reached

4 Less than 2 years Powder Laser
® 2to5years Deposition
® More than 5years I Ele\.o.tro ® Industrial use
Depositio @ EB-PBF
x
é 3 _ N ) Wire Electric/
' ' - ' . é Filament FDM |:>|asma Arc
2 years expected until significant industrial use = j| Coldspray \Binder Jetting  Deposition g
:c—é Friction Deposition @ Wire Laser Deposition applications
: ® Ultrasonic Welding [ Pellet FD
10 years expected until PBF Level reached ERE )
@ Resistance Weld
Powder Metallurgy Jetting Prototype
- = @  Nano Particle Jetting system
Liquid Metal Printing ) © o sl LitesEg
;
Metal SLS ® Mold Slurry Deposition
Proof of
concept
Source: additive-manufacturing-re
© Copyright 2019, Ampower GmbH
0
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Technology Maturity Index
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COST AS THE MAIN POTENTIAL FOR  «esr(uaasystem

® Metal FDM (OEM)

SINTER-BASED TECHNOLOGIES o BT (Medium bui voume)

Cost percm?®
100

I
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< Comfort zone Metal FDM > < Comfort zone BJT

0

1 10 100 1000
Quantity

10000




MIM | L MetalFDM | B-PBF FB-PBF
" 100 ym ' x . ) . 100 ym 100 pm 100 pym

. 4 ..-
" Binder Jetting

e | e Sinter-AM technologies can achieve similar density values

to metal injection molding but do not reach PBF level

.A‘ AM POWER AMPOWER Data 2018, 316L material
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CHALLENGES REMAIN

Depowdering

Sintering behavior
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Green part stability
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Thank you for your attentlonr S
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Matthias Schmidt-Lehr 480 W AR TS S e O i ,_::s.i o IR
schmidt-lehr@am-power.de A9 _ S ' ' Yo

+49 159 04209421
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