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problem definition

At Alpha Powders we believe polymer PBF* deserves widespread adoption in mid-
-scale manufacturing and will play a key role in the Industry 4.0 of the future. However, that
would require the powder to be 3-5x cheaper for the end user than it is now. This calls for a
revolution in powder manufacturing technology. The current powder cost is ramped up by
efforts to afford powders with excellent flowability characteristics. Cryo-ground polymer par-
ticles can be made cheaply, but have rough, irregular edges and are not suitable for PBF.
On the other hand, perfectly spherical polymer particles can be made during polymer synthe-

sis, or by wet post-processing, but these technologies cannot bring the cost down sufficiently.

The widespread adoption of PBF additive manufac-
turing requires a revolution in the way spherical po-
wders are made.

The widespread adoption of PBF will have to be accompanied by a significant broade-
ning of the portfolio of available materials. Currently, 80% of PBF parts are printed out of poly-
amide. We see an immense potential here, with materials like polyolefins, elastomers, compo-

sites and functional powders increasing their market shares considerably.

*PBF - Powder Bed Fusion
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Solvent method

Cryogenic pulverization Spray drying method

cheap & fast costly & slow

applicability for PBF: poor applicability for PBF: good
PBF for prototyping

low-series production
with limited material variety
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PBF: manufacturing

technique of the future

widespread adoption
and all engineering plastics

Spheroidization — a crucial link in novel powder manufacturing chain, AlphaPowders
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the solution

In order to make 3D printed parts of sufficient toughness and the highest surface qu-
ality, the particle size and shape needs to be precisely controlled. Perfectly spherical particles
afford excellent flowability, low porosity and high mechanical strength of the parts. In this con-
text, we see a demand for a cheap, easy to implement and industrially viable spheroidization
technology, that could bring any arbitrary polymer powder to a purely spherical shape. This
way, the benefit of low-cost cryogenic grinding technologies could be utilized, while still obta-

ining a product of excellent parameters.

We believe that a new, dedicated technology is the
only way to go for powder manufacturing. The unique
requirements of shape and thermal properties imposed
on PBF powders make the classic production approach
too expensive to reach most of the SAM* market.

*SAM - servicable available market

Attempts at processes which could cheaply transform large amounts of poor quality
powder so far did not prove industrially viable. They often have low product efficiency, cannot

work with a wide range of thermoplastic materials or offer sub-par throughputs.

In our vision, spheroidization is the missing piece of the puzzle that
enables a completely new manufacturing chain for polymer powders.
We are working on a model pilot-scale plant demonstrator, where
optimized cryo-milling technology and continuous spheroidization
SpheroPRO devices work together to yield 10 T/year of perfectly
spherical powder, made of any thermoplastic. With this, we aim to

open a new chapter in polymer powder-based manufacturing
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Depowdering of parts printed out of spherical polyolefin powder, Alpha Powders
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This technical insight presents the bulk behaviour and SLS 3D printing of polyolefin powder
spheroidized in SpheroNANO system. Cryo-milled PP material was used as input to the sphero-
idization process, as well as to formulate a reference print-ready powder for comparison.

The spherical powder displayed much increased bulk density, displaying batter packing
properties (Fig 2), and increased flowability (Fig 3). Increased density resulted in decreased
porosity of the parts (Fig 4, Fig 5), which in turn made the parts stronger (Fig 6). The better pac-
king of the spheres led to reduced dimensional inaccuracies of the parts due to densification
upon melting, evident already for samples as thin as 3 mm (Fig 7A). The parts exhibit an impro-

ved surface smoothness and appearance (Fig 7B).

proof of value
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Processed in SpherNANO, Alpha Powders
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Fig 2 - impact of spheroidization on the packing behaviour of polyolefin powder
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Fig 3 - impact of spheroidization on the flow behaviour of polyolefin powder
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Fig 4 - influence of the powder bulk density on density of the parts
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Fig 6 - Impact of spheroidization on the ultimate tensile strength of the printed parts
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Fig 7 - Impact of spheroidization on the dimensional stability and surface roughness of the polyolefin parts
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SpheroNANO™ device, Alpha Powders

e meant for R&D labs involved in polymer PBF industrial research

e development of new materials

o validation of the spheroidization process for arbitrary feed materials
e development of new industrial processes and products

o functional materials research by embedding additives into the powder surface

By implementing a scalable version of our patented spheroidization technology with

our SPHERO line of devices, our goal is to cover the needs of all our customers, with thro-

ughputs ranging from 100 g/h to 50 kg/h and beyond.
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our technology

At Alpha Powders we have developed a spheroidization process, which offers a gro-
undbreaking approach to PBF powder manufacturing, allowing the production of top-quality
powders with a competitive edge. Our method is dry, cost and time efficient, applicable for
every thermoplastic material and easily scalable to every level of production, which makes
it unique on the global scale. With it, we can transform low-quality and high-availability pro-
ducts from cryogenic grinding, including highly non-spherical powders, e.g. flakes, at a cost
of approximately 2-3 EUR/kg. We imagine a new manufacturing process for PBF powders
built around our technology, where cheap feed material can be transformed in one step into
powders of excellent quality, drastically bringing down the cost for the final user and contri-
buting to a more widespread adoption of PBF. Our method does not use any solvents or other
chemicals. The process is completely dry and continuous. The device is scalable, while main-

taining a reasonable size.

Weare adaptingthespheroidizationtechnologytowork
even with scrap polymer dust, for example from filtra-
tion systems. Such material is considered useless waste
but our solution can adapt it, valorise it and create pro-
ducts of sufficient sphericity for PBF manufacturing.

On top of that, it is possible to add additives to the powder, which will be permanen-
tly bound to the surface of the powder during the spheroidization process. It allows to obtain
parts printed from functional materials, bearing for example magnetic, electric and virucidal

properties.
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Spheroidization machanism, AlphaPowders

Spheroidization can be tuned to work on every size fraction. Visible light microscope images, AlphaPowders
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Cryo-milled and spheroidized PA12 has excellent flow properties. FT4 measurements courtesy of Wroctaw

University of Science and Technology, AlphaPowders
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business

The sphericity of polymer powders has a positive effect on their flowability, which is a
key parameter affecting the quality of PBF printed parts. If the PBF is to compete against injec-
tion molding method and become a major element of Industry 4.0 revolution, the powder must
become cheaper and more available. Our technology can make it happen. We want to license
our solution to custromers using flexible schemes. The base hardware platform will be desi-
gned to work with most common materials. The user can expand on it, through high-tempera-
ture performance materials package as an extra paid option. Thanks to scalability, our solution
will be offered as small R&D devices, as well as full scale production facilities. The big powder
manufacturers, chemical corporations and PBF printers manufacturers will benefit from using
our spheroidizator. The powder market itself is estimated to be worth 1.3 bilion USD per

year, with the growth of 19%. It is ready and waiting for the solution we have — right now.
Hardware platform processing low-quality powder,
with m. p. up to 240°C & customer support

spheroNANO™ — 0.1kg/h lab scale

spheroPRO™ — 5kg/h pilot scale

extra paid options
HT package supporting materials melting above 240°C & customer support
APPAS* system for rapid powder analysis

Open-system software for fine-tuning of sphercity factor

*APPAS - AlphaPowders Particle Analysis System
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© 2025, Alpha Powders Sp. z 0. 0. All content is original and has been developed and produced
by Alpha Powders Sp. z 0. 0. (AP), unless otherwise stated in this document. No part of this con-
tent may be reproduced in any form or referenced in any other publication without the express
written consent of Alpha Powders. This material is provided for informational purposes only and

does not constitute, either express or implied, the provision of services or products by AP.

Nothing in this document constitutes investment or other advice and should not be used in
making an investment decision. All statements made in this document are solely the beliefs
and views held by AP. Statements made in this document may be forward-looking statements
based on AP’s current views and assumptions and involve known and unknown risks and

uncertainties.

All statements made herein are strictly beliefs and points of view held by AP. Statements con-
tained herein may be statements of future expectations and other forward-looking statements
that are based on AP’s current views and assumptions and involve known and unknown risks
and uncertainties that could cause actual results, performance or events to differ materially

from those expressed in such statements.
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