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MANUFACTURE OF METAL FINES AND
POWDERS
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DEMAND FOR COMPLEX SHAPED PRODUCTS @%—

WHICH CANNOT BE MANUFACTURED USING
CONVENTIONAL CASTING AND

HIGH PRICE OF METAL
METALWORKING TECHNIQUES

@ POWDERS

STRICT REQUIREMENTS TO

) v ' (2) QUALITY OF METAL

/ / POWDERS FOR 3D PRINTING

% / / AND POWDER METALLURGY
. ) __(3)VERY LOW VARIETY OF

N 0 POWDERS, E.G.,

EITHER IMPOSSIBLE REFRACTORY METAL

OR TOO EXPENSIVE POWDERS

TO JUSTIFY PRODUCTION ADVANCED OPTIONS:
POWDER METALLURGY AND

ADDITIVE MACHINES




HIGH-FREQUENCY PLASMA
SPHEROIDIZING AND

ATOMIZATION OF POWDER
FROM WIRE

SPECIAL ROTARY TOOLS
FOR CRUSHING

REQUIREMENTS

+/ SPHERICAL SHAPE POWDERS

+/ SIZE RANGE 5-50 pm
HOMOGENEITY, UNIFORMITY OF CHEMICAL
COMPOSITION AND GRAIN SIZE

+/ MINIMUM POROSITY

# NOIMPURITIES. NO AGGREGATION OF
PARTICLES



MELTING

| i

FORGING

HEATING

3D PRINTING AND
POWDER METALLURGY

CRUSHING

(ROTARY
TOOLS)

MATERIALS
COMBINING HIGH-
LEVEL PHYSICAL AND
MECHANICAL
PROPERTIES

PROBLEM 3 SOLVED

MINI-MILL FOR
COMPLETE CLOSED-
CYCLE PRODUCTION OF
SPECIAL ALLOYS
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THE MARKET OF METAL POWDERS FOR 3D PRINTERS
6,000,000 ¢ IS EXPECTED TO BE AROUND $520 MLN BY 2019

AND UP TO $930 MLN BY 2023
,,_l ¥ Other Applications
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DEVELOPED AND CONFIRMED IDEA

PROJECT TEAM

COMPETENCE AND EXPERIENCE IN
METALWORKING AND METALLURGY

MANUFACTURING OF PRODUCT SAMPLES

e PROMOTION/ACCELERATION AND
SHOWCASING OF THE PROJECT TO
INVESTORS, INDUSTRIAL PARTNERS

PATENT No. 2607066 dd. 10.01.2017
PATENT No. 2381874 dd. 27.05.2008

PATENT No. 87652 dd. 20.10.2009
PATENT No. 91017 dd. 27.01.2010
PATENT No. 2008128836 dd. 14.07.2008
PATENT No. 2009117867 dd. 12.05.2009
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BIISINESS MODEL

DIRECT CONSUMERS

\( \i o OWNERS OF
PARTNERS- }Fﬂr 3D-DEVICES
MANUFACTURERS W,
é Phoenirx5D p o SERVICE
> COMPANIES —
e PRECIOUS METALS SERVICES IN 3D
PRINTING
e ALLOYS FOR MEDICAL SERVICES IN
APPLICATIONS (CoCr) MANUFACTURE OF e FACTORIES THAT
POWDERS USE POWDER
e SPECIAL ALLOYS METALLURGY
e TITANIUM MANUFACTURE AND PRODUCERS & AGGREGATORS
« IRIDIUM SALE OF POWDERS  PRODUCERS AND TRADERS
OF 3D-DEVICES AND
* NICKEL CONSUMABLES

J



ANDREY GORBUNOV

FOUNDER
PH.D. IN ENGINEERING SCIENCE, HIGHLY TRAINED PROFESSIONAL IN DEVELOPMENT OF ADVANCED MATERIALS AND
PRODUCTION TECHNOLOGIES THEREOF IN METALLURGY AND METALWORKING.

SERGEY NEPHEDIEV

ASSOCIATE PROFESSOR, PH.D. IN ENGINEERING SCIENCE, EXPERT IN WELDING METALLURGY, DEPOSITION AND RELATED
PROCESSES.

MAVLET GATITULIN

! CO-FOUNDER
EXPERT IN MECHANICAL CRUSHING, 66 PATENTS IN RUSSIA.

ANTON BOKOV

ELECTRICAL ENGINEER, CIRCUIT DESIGNER, MANY YEARS’ EXPERTISE IN DEVELOPMENT AND MANUFACTURE OF HIGHLY
SOPHISTICATED ELECTRONIC MEASUREMENT AND PROCESS EQUIPMENT.

EKATERINA OVCHINNIKOVA

PATENT SPECIALIST (2009-2017), ECONOMIST IN ECONOMIC ANALYSIS AND TECHNICAL DOCUMENTATION LABORATORY
AT 0JSC MMK (2007-2009).

MIKHAIL TKACHEV

COMMERCIAL DIRECTOR (2014-2016), CONSTRUCTION COMPANY ADMINISTRATOR (2013-2014), DEPUTY SENIOR
=" ACCOUNTANT (2010-2013), SALES MANAGER (2007-2010).
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