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Why additive manufacturing aka metal 3D-printing?

Expensive materials requires "the best” manufacturing method.
&

| 21 Expensive manufacturing requires “the best" materials. h our job






ULTRASONIC ATOMIZATION — HOW IT LOOKS LIKE? rePOWDER
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ULTRASONIC ATOMIZATION rePOWDER |

INDUCTION MELTING ARC/PLASMA MELTING
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Induction (Pat. US12416067) Plasma (Pat.US11938557)
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New material development — high entropy alloys

NbZrHfTi equimolar alloy (Nb: 22.64 wt% Zr: 22.22 wt% Hf: 43.48 wt% Ti: 11.66 wt%)

2 HV WD
30.00kV | 10.8 mm




METAL MATRIX COMPOSITES
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THERMOELECTRIC MATERIALS — SI AND SIGE WITH ORNL | |
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Nanoparticles for non-LPBF AM and propulsion

NANOPARTICLES
solid phase

VAPOR CONDENSATION

gas-to-solid phase

MATERIAL EVAPORATION

solid-to-gas phase
POWDER SOLIDIFICATION
liguid-to-solid phase

ULTRASONIC ATOMIZATION

liquid phase

|
WUT_SUB8000 5.0kV 5.0mm x100k SE(U)
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Plasma facing materials — rePowder and Tokamaks

5740 #10969

ITER works were relevant to our development — now it is
time to give it back to community
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THE COMPANY & NEIGHBOUR

= 64 employees including:

- 2 PhDs

- 5 PhDs studnets
= Recognized scientific contributions of our team:

- Over 100 scientific publications

- 12 ongoing joint R&D projects with leading EU scientists
= |P protected by 18 patents an applications

= Poland-based production facility and own lab equipped with
modern apparatus and equipment

= Vertically integrated production line

= US-based distribution company in the process of being
integrated into the company's structure

Majdan . -0
Zagorze gy

—< QAMAZEMET
Majaland Warsaw & Stefanéwka

721

CA

MICHALIN

MLADZ WOLKA
Jozefow ML’@&(A

SWIDER (&37]
WSCHODNI =
ALE

1 Samod2|elny m

™. . LI

K

Kopk



OUR APPROACH — MACHINES AND MATERIALS AMAZEMET |

We use patented ultrasonic technology to produce and recycle critical materials powders. This approach
minimizes energy use and costs while addressing the challenges of traditional methods. Business scaling
relies on material recycling services.
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Problem: Large-scale equipment makes powder Problem: Out-of-specs powder cannot be recycled
production inaccessible for small-scale applications, and is stockpiled by users and producers

A ST (R D) i selvEneed (e L E e Solution: Our Powder2Powder technology
Solution: Our rePowder R&D device to address internal significantly reduces production costs enabling
supply chain challenges, providing an in-house solution cost-effective powder recycling

for powder production Customers: Service providers and powder

Customers: R&D institutions and specialized production manufacturers
| 1 | centers



INTEGRATED DEVELOPMENT WORKFLOW |

Alloy screening fast track

Arc-melting track

Feedstock preparation
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NOTE: \
1 NOTE:
2. Some systems might require pre-alloys - eg. to reduce evaporation of Cr/Mn 1. Aplicable for most HEAs, not BMGs I
3. Powder handling might require special conditions eg. glovebox . i N
- » - . 2. Highest testing throughput, easy for automation via robotic sample handling.
4. Finer feedstock->better throughput, due to reduced size and faster diffusion, eg. no flipping in arc-metting 3. Sample are porous thus not suitable for diligent mechanical testing - only "is it brittle?" hammer test or hardness I
Powder to Powder (\MAZEMET) - fast track for alloyed powder 4. Alloying limited with temperature & time, yet proven to be effective for multiple alloys. |
5. Requires feedstock powder
Dry mixing |
If available as powder - finer the better *may require special DATA FEEDING |
technology eg. Mechanical
resonance mixing screening
aka. hammer test J |
Powder atomization |
;‘m:'?;" (rePowder Prealloys Automated scale and Sintering
avallable mate‘:lal AMAZEMET) eg. Orio dosing. Glovebox to Wet mixing via Powders blend Pressing and robotic (AMAZEMET - inFurner) w | DATAFEEDING |
caramic powdets > Preparationof [ > be considered ultrasonic processing " 100+/day tray filling > 1000+samples/day 7| XRD,SEM,XRF etc.
[ prealloys and alloyed 4% g ref. https://doi.org/10.1016/].intermet. 2020.106832 Porous samples |
included 7, 2
powders = 2
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g = In some cases troublesome due to delamination of
@ 2 Accepable if compact has decent strength remelted layer from porous feedstock
For most of PM technologies prealloyed powder is better than elemental blend, yet for LPBF that is almost obligatory | o
: 5
- 4
H “~Dealing with loose powder in arc-melling
- =] - - — — — - = = = —|= - — _ — = might be tricky
- / )
/ rasaing and rabat ) Preferred path due to
ressing and robotic | LPBF premelting diffusion and
! (;’az g":w HPISPS Capsule filling \ f rapid paremeter handling compact higher strenght
a |
| | dv;::ﬂc:dit\:::" DED f loose powder are used it is easier to automate
| i P ARTel via continuous plasma feeding, \
I aip with thal 6t powder exchange can be a challange
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| Sintering <
(AMAZEMET - Demoulding D"g“sl‘l"g and
| infurner) geaing —_— e —— — — — — —
I {}q" l XRD,SEM,XRF etc.
@e\v ,—¢— | Mechanical testing | Arc-melting (for clarity as one field)
| < Carbide scale HP | \
removal | | NOTE: | |
-
I - l | | it aoying can e ticy espacialy for slament | Splat quenching/suction EEEDEELT) st case scenario for A simulations N
I ‘}D{' - with large melting point differences I Direct meting via casting Continuous casting 1. mm;;:,ﬁ:.&wﬁmu I dl‘J,e'tﬂ perllem ?I‘Ulyll;r\BgFTSZD ~
: conditions close to .
< Itis better us use pre-alioyed powder, Powder to Powder 1. reduces 1. suitable for larger "
| A Demoulding | | yet limit compositions space with AM fast track ref. AMAZEMET Ti- machining specimen s o ::\jga:;n:::; e particularly suitable for BMGs Surface remelting 1 \
) I l | Mo alloy, €103 2. required for BMG 2. good for pilot B flat: I I
| Ref. eg. https://doi.org/10.1016/j.jmst.2021.07.021 3. g;’:::az production 3. easyto have +32
I | \ samples in one run; | |
N e e - _ =
I | © | DATA FEEDING |
AM track & XRD,SEM,XRF etc.
3
| ' | [ [
% o)
| < | . |
| Machining A | NOTE:
| DATA FEEDING | | | 1. Best for high throughput alloy screening |
XRD,SEM.XRF 2. 1:1 XRD, hardness compliance with LPBF can be achieved
Mechanical | | | 3. Easy to automate |
! 4. Ref. eg. whiterose.ac. int/35700/
Note
DATA FEEDING DATA FEEDING \ /
|
1. Used to validate mechanical properties related to end-use sintering technology Mechanical testing XRD,SEM,XRF etc. e
‘ 2. Full density can be achieved with SPS/HP/HIP ] I
3. Possible to work with powder-blends, yet scaling-up will be challange due to in-situ alloying ﬁ AM fast track
4. Harder to automate (demoulding can be tricky), |
\ 5. Lower to Alloy g fast track NOTE
N
~ 1. Splat/Continuous/Butten have similar flow thus treated as one field |
- - - - - - - - - — — — \ 2. Itis best to work with pre-sintered powders - no powder flying in the chamber
Sinter track 3. Splat quenching/suction casting can reduce machining effort and increase total throughput I
\ 4. If loose powders are to be used it is best to feed them via P2P.
5. Continuous casting can be used as a pilot-scale method /
N s
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OPEN FOR R&D COLLABORATIONS

CUSTOMERS

AMAZEMET ||
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OPEN FOR R&D COLLABORATIONS AMAZEMET |

BIOMETE(» Gl&bal AM. am ©sunrLow New | aS

b‘.lll." 10 GRANTED International PROJECTS
= AM2SoftMag - Additive Manufacturing of Amorphous Metals for Soft " Sun_flower - Sus_,tainable Nee.lr—net-shape Fabrication of Low N
Magnetics [EIC Pathfinder] Environmental impact Receiver materials [Clean Energy Transition

Partnership]
= 3D-BioMg- Development of additively manufactured magnesium-based

biodegradable scaffolds and implants for orthopedic applications [POLTUR] " Global AM - Enabling Laser Powder Bed Fusion for Large Scale
Production of Multi-Material Components [HORIZON-CL4-2023-TWIN-
* IronWorkCoat - Development of High-Manganese steels for coating systems TRANSITION-01]

by work hardening for sustainable wear protection applications [M-ERA.NET] ] o
= BIOMETA4D - Smart 4D BlOdegradable METallic Shape-shifting Implants
* NewAlIMS - New Approach to Additive Manufacturing of Microstructurally for Dynamic Tissue Restoration [EIC Pathfinder]

Optimized Steels [Research Fund for Coal and Steel] ) ]
= Core-H2storage — resource-efficient storage of hydrogen at ambient

= HighMag - High-energy, low-cost, and scalable generation 5 magnesium- temperature — HEAs - TiVZrNbHf [Clean Energy Transition Partnership]

based batteries for mobility applications [HORIZON-RIA] ) N )
= AMA4Plasma - Laser powder-bed-fusion Additive-Manufacturing of

complex Multi-material Refractory-Copper Plasma generation devices
[EUREKA]

Research Fund
for ( &

-

HORIZON
PATHFINDER ' M-ERA.NET europe : eu reka

» innovation beyond borders

-
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Looking for partners:

AMAZEMET - partner for materials development

=

m§: uropean I
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== Commission
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Clope-loop of critical materials
processing

In-house small scale atomization : [ﬂ;VELO‘,;m’G TOMORROW’S

DEFENCE CAPABILITIES

New alloy development

9 calls
€1.065 billion

Powder storage reduction

The European Defence Fund is the Cornmission’s instrurnent to support collaborative Research and Development in
defence. It is implemented through annual work prograrmrmes.

The fifth European Defence Fund (EDF) Work Programme addresses 33 topics in total,
organised around 7 thematic calls, 2 non-thematic calls and 2 specific grant agreements

Po Wd e rS fo r p rO p u IS i o n a n d e n e rg et i c S in support of the Alliance for defence medical countermeasures.
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AMAZEMET - partner for desing and manufacturing

Advanced manufacturing

Industrial desing
Big science projects
Vacuum components
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