Turning scrap into the
sustainable future
‘ of the manufacturing

£3NICE

LAYERS AHEAD

Enabling the Circular
Economy with AM




Our Value Proposition

A sustainable and innovative
process to transform metal scrap
into metal powderfor 3D printing

Loal: lower the carbon
circular footprint of our
BECOnomy customers
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Traditional approach
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Q@> Metal billets Atomization

Metal scra

> ‘ Chemical correction \ ‘ 3D printing powder \
Metal from mining I

Conventional process
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Atomization

‘ Metal scrap \ ‘ 3D printing powder \

f3nice upcycling process
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Our powder benefits
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results by J

in-house LCA analysis
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Additional benefits of our solution

/ — — I \
USING METAL RESILIENT §
SCRAP & LOCAL FIXED SUSTAINABLE
OBSELETE PRODUCTION PRICE
PARTS

Less minerals mining
and exploitation of
natural resources

(GO, reduction)

FINICE

Strategic solution to
tackle the Supply Chain
disruption

(¥ reduction)

Less logistic and
reduction of transpaort,
boost of local economy

(8 & CO, reduction)

| ess volatile towards
market prices
fluctuation

(¥ reduction)



f3nice in the Value Chain

Sustainable feedstock by f3nice

L 0 GREEN CERTIFICATE
7
Disqualified powder ‘@
from 3D printing . ‘ v
" Original Equipment
Manufacturer (OEM)

Scrap from the _
supply chain @ Metal Scrap Printed Parts
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Obsolete parts

from inventory ﬂEﬂ

Digital Inventory
solution

Decommissioned
industry components
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End Users
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f3nice process:
step by step
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Overview: production steps and added value

Scrap collection & Powder atomization Powder Printing & testing
preparation characterization

[=k]
E » [ollecting scrap material » Recipe for the scrap mix = Providing powder samples = Powder for qualification
= = [heckingand sorting = Powder atomization = [terating on the production = |icensing f3nice powder
= . Cleaning and preparation = Sieving and packing = |eading R&D activities = [0, savings: LCA analysis
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1. Scrap sorting

Metal scrap collected from different sources (Equinor on the left, Shell on the right)
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1. Scrap preparation

Metal scrap ready to be atomized
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2. Atomization: how i1t works

Gas Atomization processes

Scrap is molten down by EM induction

Liquid metal is sprayed to be
transformed into powder

Atomization occurs — preferably — in
inert gas atmosphere

Different technologies can be used
depending on materials

Vacuum Inert Gas Atomization (VIGA)
as top-tier technology

Qs \
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Holding /8
Chamber |

Gas
Source

/
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Small
Powder

/l Collection
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2. Powder production: sieving

316L SS powder after atomization & sfeving
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3. Powder characterization

SEM microscope images on virgin powder at different magnifications
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3. Powder Material Certificate

Certificate of Conformance
Document number: M

Document description;

Inspection certificate tow

Produet: Inconel 718
Specification(si: NA

Customer Order Reference:

Customer:

Lot 1D PX0201

Heat ID(sE HTCO241, HTD0242

Consignee: As customer

Product Chemistry

E M R | E N R | E m R | E M R | e m B
Al 045 Cr 186 Mn 1 0.09 N 545 Ta N
B 1 0.003 Cu 1 005 Mo 1t 303 0 3 <001 o 0.93
C 2 003 Fe 1 171 N 3 0.007 A | 0.007 v N
Ca NR H NR Nb NR S 2 <0003 | W N#t
Co 1 005 Mg NR NB+Ta 1 495 ST | on 2t N&

Physical Characteristics

= Bement

M = Method

R = Rt
NR - Not Reponed

—
fanIce

BS EN 10204:2004 Type 1.1 Certificate
QMS 1o I509001:2015 & EN9100:2018
Certificate No: FM 725778

Condition of supply:

Supphied to internal 1SC9001:2015 and
ENG100:2018 approved QMS,

| Twe | S5td | Source

M
1| ICP-DES Supplier ELE
2 |Combustion]  Supplier ELE
3| Fusion Supplier ELE
4 . . «
5

Tast Test Std. Procedure Sample ID Measure Result Unit RT (*C) Comments
Flowabdity ASTMB213 LPM-SOP-LO02 LPM-SAM-00844 Time to flow 156 5/509 25
PSD-Laser 1SO 13320 LPM-S0P-L0O03 LPM-SAM-00844 Do 232 Hm a5
PSD-Laset I1SO 13320 LPM-SOP-LOD3 LPM-5AM-00844 D50 6.0 Hm 25
PSD-Laser IS0 13320 LPM-50P-L0O03 LPM-SAM-00844 D90 555 Hm 25
PSD-Sieve ASTM B214 LPM-SOP-LO04 LPM-SAM-00E44 +63 0.0 wit% 25
PSD-Sieve ASTMB214 LPM-SOP-LODS LPM-SAM-00844 +53 00 Wi 25
PSD-Laser 15013320 LPM-SOP-LDO3 LPM-5AM-005844 <20 39 vol% 25
PSD-Laser 15013320 LPM-SOP-LO03 LPM-SAM-00844 -15 0.0 vol'% 25
Tap Density ASTM BS27 LPM-SOP-L008 LPM-SAM-00844 Ty 45 g/cm’ 25

Material Certificate for the Sustainable Powder by f3nice
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4. Printing and testing: LB-PBF

Printing of specimens and parts in LB-PBF systems (Concept Laser by GE and M290 by EOS)
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4. Printing and testing: L-DED

Printing of specimens in the L-DED machine (LASERTEC Hybrid by DMG Mori)
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Li1fe Cycle Assesment
(LCA)
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LCA: how to

LCA fra

mework...

...and steps

4lrmrpnwaon

= UNI EN ISO 14040:2006
= UNI EN ISO 14044:2006

i}
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LCA analysis: goal&8scope

Goal: Comparative LCA analysis between the conventional and f3nice processes for the production of metallic powder

Type of analysis: Cradle-to-gate, no info about use and end-of-life of the powder
Functional unit: 10 kg of powder (1 jar)

Raw materials Raw materials Quality Product
extraction transport

Manufacturing control transport End-of-life
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LCA analysis: comparative results

SS316

The f3nice process
allows an 50%
reduction in CO,eq
emissions for the
production of S5316
powder

100,0%

90,0%

80,0%

70,0%

60,0%

50,0%

40,0%

30,0%

20,0%

10,0%

0,0%

100% 100%
66,
47,8 |

Acidification Eutrophication
(fate not incl.)

100%

Global

warming

(GWPIOOa)I

100% 100%

38,8%
I 2‘ 7%
[

Photochemical  Abiotic
oxidation depletion,
elements

100% 100% 100%

80,9%
51,89 | 51,4

Abiotic ~ Water scarcity Ozone layer

= F3nice
= Conventional

depletion, depletion
fossil fuels (ODP)
(optional)
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LCA analysis: comparative results

I n C On el 7 1 8 o 100% 100% 100% 100% 100% 100%
. 90%
The f3nice process
allows an 70% c
reduction in CO,eq o
emissions for the 0%
production of s0% |
Inconel 718 powder . i
i 30,8% 30,0% 28.3%
222
20%
10% 7,9%
. zs% l 0%
Addmcanon Eutrophication Global Photochemical Abiotic Ablotic  Water scarcity Ozone layer
(fate not indl.) warming oxidation depletion, depletion, depletion
(GWP100a) elements fossil fuels {ODP)

(optional)




Ultimate goal: exploiting the savings

Proprietary software by f3nice to calculate & track the CO, and energy savings
= Efficient reuse of the metal scrap by exploiting our patent-pending process
= Real time Life Cycle Assessment to assign specifics savings to each batch of powder

» Transferring savings as token/certificates to be converted into carbon credits

High quality powder

- FiN:R]: 0
&8 T

GREEN CERTIFICATE

f3nice plant cop L
SAVING End Costumers

:',- /
v

f3nice IP

m
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Jolning
Ecosys:

f3nice

the

S
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Full potential of our ecosystem

Selling to the printer market R

S
. . o -
Providing sustainable powder to {@}T T ‘
your company @ Fanlce “

A
Closed loop with target End User i O o
Qif )

We retrieve your scrap, and we give you powder
back to feed your needs Fanlc

From powder to powder : ‘ . \':'

We can recycle exhausted powder
from AM £3NIC
LLLLLLLLLLL

.
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FINICE

Joining our Ecosystem

Call to Action

Providing valuable material to be
converted into powder by f3nice

Efficient reuse of internal scrap and
obsolete spare parts

Exploring UX Cases to be addressed
trough metal 3D printing

Qualification and implementation of
parts produced from f3nice powder

Relevant synergies with local partners
to forge the Ecosystem

-w

£3N

ICE

LAYERS AHEAD
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£3NICE

f3nice@f3nice.com

f3nice.com -



FINICE

A story of collaboration

Phase 1: De-risking
= Qualification of f3nice powder in
controlled environment
Phase 2: Recycling & Printing

= Scrapping of obsolete spare parts to
be converted into powder

= Powder production and printing

Phase 3: Field Testing
= Printing and testing of UX Cases
= Life Cycle Assessment (LCA)

30



1. Scrap collection and preparation

Retrieving and processing

= Metal scrap from conventional
sources

= Obsolete spare parts from
physical inventories

= Disqualified powder

= Sorting and separation of metals

, = Cleaning and processing
Copper retrieved from

Sub Sea electrical cables = Preparation of the “recipe” as
the input for the atomization

FINICE



2. Powder production: atomization

FINICE

Scrap Metal in crucible before Atomization

Atomization of metal powder

Lab-scale atomization of 2 — 10 kg
of powder

Industrial atomization up to 500 kg
of powder per batch

Steel and Inconel powder for the O&G
and energy industry (e.g., hydrogen)

Titanium and other materials for
medical and aerospace

Further materials under development

32
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3. Powder characterization

£3NICE

] .|
iA!_?H’

Sustainable powder by f3nice

Checking powder properties

= Sampling of powder depending on
metal alloys, particle range, etc.

= Characterization of the different
powder products

= Evaluation of the main properties

= Comparison with industrial powder
and relevant benchmark(s)

= Collaboration with universities and
labs for testing and R&D activities
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4. Printing and testing

Printing of pressure components

Printing with f3nice powder

= Using different 3D technologies to print
f3nice powder

= Printing by Laser Beam Powder Bed
Fusion (LB-PBF) technology

= Printing by Laser Direct Energy
Deposition (L-DED) technology

= Production of specimens and coupons

= Printing of critical components (e.g.,
pressure-containing parts)
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LCA analysis: system boundary

conventional process

;' Raw ‘: ;ioz—ﬂFJ Metal bars
I - | .
materials production

~ - ——

—  Atomization —  Sievingg —— Packihg ———

_______________

r |
. Bulky scrap '—— sl ——— Atomization —  Sieving —— Packing ————
| | pretreatment

Exhausted ;io:—LPJ |_' Recirculated _|

powder | powder

________________________________
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LCA analysis: results — SS316

conventlonal process

100 — [ ]
a0
0%
T
G0
® Packing
] Sieving
Atamization
4% m Cutting
Rodling
mSheel production
30
20
100
O
kg50zeq | kgPOe-eg  kgOOweq kg MMNDG kg 5t eg m? eq kg CFC-11 eq
Acidification  Eutrophication  Global warming  Phatochemical Ahiotic Abiotic Water scarcity  Oone layer
[Fate not incl.) (GWP100a) ol akion dapletion,  depletion, fosil dapletion (OOP)
alements fuels {optional)

100°%

a0

a0

0%

6%

50%

A0

£l

20%

[

f3nice process
E"EEEgERGEN

ki 502 8q kg Pa eq kg 00z e g NMYOC kg 5b eg m? aq kg CRC-11 eq
Acdification  Eutrophication  Global warming  Phatochemical Ahictic Abintic ‘Waker scarcty  Cwone layer
(Fabe nok irel.) (GWP100a) exidatian depletion, daplaticn, fossil depletion {ODP)
elaments fuals {optional)

The results reported above have been detailed for each step comprised in the analysis.

® Packing
Siaving
Abomization
= Powoar
o Intense ceaning
u Cigthing
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LCA analysis: results —Inconel 718
conventional process

100%,
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u Inconel production
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f3nice process

® Fackaging
Serving
Atomization

= Powder

® [nterse ceaning

mCusting

kg S eg kg CFC-11 ey
Abiotic Abiotic Waber scarcity  Czone layer

dapletion,  dapletion, fassil depletion (DOP)

elements fsels {optional }

The results reported above have been detailed for each step comprised in the analysis.
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Team
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Matteo Vanazzi Luisa E. Mondora Philip Hansteen
CTO & Co-founder CEO & Co-founder COO & Co-founder
poutecnico ML o SIS, O s Lancin
MILANO 1863 I't TICNOLOGIA :’OI}JEEBCJUCO Lm\%‘?'*oi .
VALAND  techstars e
: VARAD  echstars Voo oo

equinor *+°  Energy Accelerator

Torgeir Hamre Chiara Caelli Andrea De Paoli Mattia Cabrioli Lorenzo Toso
Business Developer Sustainability Analyst Project Manager R&D Manager R&D Technician
\ , Western Norway \r"*, C o e in :
University of 3 moreld MA ) oo STITUT
L EIN 9 oumevee ke roursgee (s ol | ] € N
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Our products

STAINLESS STEELS

NICKEL ALLOYS

v AM 316L v AM 625
¥ AM F51 (2205 DSS) v AM 718
¥ AM F53/F55 (2507 SDSS) ¥ AM H-X
v AM 17-4PH

FINICE

*All powder types available in particle sizes
for different AM applications

.~ AVAILABLE SOON

TITANIUM ALLOYS COPPER ALLOYS

¥ AM Ti64 (Ti6AI4V or Ti Gr.5) ¥ AM Cu
¥ AM Ti (Ti Gr.2)
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