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M3DP — WHEN 3D COMPONENTS GROW
BEYOND THE POWDER BED! L=1=
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AM — A SHORT OVERVIEW
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Classification of AM-processes according to ASTM F-42




:,5_5/1_ ADDITIVE MANUFACTURING BY PMD®

* The plasma torch is moved by a CNC gantry system
along an arbitrary path and creates a weld pool on a
substrate plate.

pIl T shielding gas
e By adding wire into the weld pool material deposition + plasma gas
is achieved. Putting one deposition over the previous a P
i +
desired part can be generated. v
] shielding cup
* PMD is a “near net shape” process and means that P plasma nozzle
post processing like lathing and milling are almost electrode
always necessary. \& |
filler wire/feedstock\_\ plasma are
/ weld pool
* The process works with all fusion weldable metals like ; : layer#2
steel, nickle-base alloys, titanium, aluminium,... L layer #1
@ substrate plate
PI...Pilot Inverter MI...Main Inverter

e The M3DP is a pure AM-system and therefore has no
subtractive function




SBI: up to 10kg/h
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directed energy
deposition

degree of complexity

PMD COMPARED WITH OTHER AM TECHNOLOGIES
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PLASMA METAL DEPOSITION

v' XL Parts

v Deposition Rate
v" Flexibility

v Scalability

v" Economy friendly




v' Multiple wires
v' Wire preheating

v" Multiple powders
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PLASMA METAL DEPOSITION




M3DP - MODULAR BUILD CHAMBER

Buildvolume 2000 x 600mm x 600mm Buildvolume @1000mm x 800mm
5-Axis-System for 2.5D build-up 8-Axis-System for 3D build-up

M.3D~




GEOMETRIES

« Cylindric « 2.5D & 3D parts
* tubes e Structural parts
* pipes e consoles
* Print2Forge
« Spherical « Hybrid
* Domes * turbines
e Tanks * bliscs
* repair
* Forge2Print




GEOMETRIES

* High complexity
* Lattice structures
e Cooling channels

* Topological
optimized
structures

 Consolidated
parts

 Chainmail

« High resolution /
Net-shape

* Screws

ESEEE




AnTiOx - ACTIVE GAS SHIELD
TECHNOLOGY"

[TLB DP‘ e Adurreniurr Téanaum Crhrome ron Cobalt NaCks
_ “optional available +alioys +alloys +alloys +alloys +alloys +alloys



M3DP-SL SCIENTIFIC LINE

AnTiOx - ACTIVE GAS SHIELD

TECHNOLOGY"

13 26981 22 a7ee7 24 51996
Al Ti Cr
+alloys +alloys +alloys
20 55845 27 55833 28 s8683
Fe Co N
lran Cobalt N 3
+alloys +alloys +alloys

Fully functional M3DP System
with smaller footprint
and many options for R&D
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8 = -~ ..+ ¥ G-Code Generation

o | v Offline & (Online)

EeEl T v" Full process control

= . S .| v Automatic Collision Warnings

v" Feature recognition

L e S e D e e e I
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INTERNATIONAL

Dimensions
Buildvolume
Mass

max. payload
Airtight system
Feedstock
Energy source

Deposition rate

ESEEE

—
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'[f’ =7 % M3DpP

5000 x 2400 x 4200 mm (X-Y-Z)

2000mm x 600mm x 600mm
7.000kg
650kg
Yes - optional
Metal wire & powder
Plasma arc

max. 10 kg/h for nickel-base-alloys
4,5 kg/h for titanium

M3DP-SL SR

1700 x 1400 x 2600 mm (X-Y-Z)
@400 mm x 500 mm
3.000kg
250kg
Yes - optional
Metal wire & powder
Plasma arc

max. 10 kg/h for nickel-base-alloys
4,5 kg/h for titanium

M3DP & M3DP-SL ADDITIVE MANUFACTURING SYSTEMS
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5,5—5/1- PMD ROBOTIC

material feeding systems camera monitoring
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QUALITY MANAGEMENT

INTERNATIONAL

The AM process is supervised and controlled
throughout the whole build up:

v' SBI Camera system
process recording and visual supervision by
operator

v' SBI Datalogger (for all process paramters)
coordinates, process parameters, errors,... which
are connected to the video by timestamp

v 3D scanner implementation 1\"\ f ” ||!' “‘[' H,*r'” 'n\
3D scan of the deposited material after each layer ‘ l \ | l l\ \

and matching of the deposited structure with a i

should-be 3D model; adaptive Z-offset control

v' Pyrometer implementation
For checking interlayer temperature and
temperature in general

ESEEE
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APPLICATION STUDIES

o Gearfork Bracket
o 17-4 PH powder

o Space Telescope part
o Ti Alloy powder + wire
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STUDY: GEARFORK BRACKET

INTERNATIONAL

o 2.5 D production

o Use of base plate

Water jet cutting + machining of holes /
functional surfaces

Argon box to save Argon (and keep
fumes, residual powder)

v’ Batch process

v Economic production

v Reduced post processing
v Reduced resources

- N g
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qE—IL— STUDY: ATHENA SPACE TELESCOPE PART
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= Q0+ THE EURDPEAN SPALE AGENCY

Ins and outs of 3D
printing

DETAILS RELATED

https://www.the-athenax-ray-
observatory.eu/media/rokgallery/f/f853731b-aa06-4967-e9aa-
a9c23ciSecab/InsideAthena_XIFU_movie.jpg

http://www.esa.int/ESA_Multimedia/images/2
020/05/Ins_and_outs_of_3D_printing

Credit: ESA. Cosine and ACO Team
https://www.the-athena-x-ray-observatory.eu/images/Nuggets/ANO8_ima.gif




1Segment | PMD®-ALM | __Machining

|
.

Raw Material need 290 kg 1.600 kg

Final Part weight ca. 160 kg ca. 160 kg

Buy to Fly (BTF) ca.1,8:1 ~10: 1!
Material Waste 130 kg 1.440 kg !

PMD®-ALM | Machining

Raw Material need 45 kg 205 kg

Final Part weight ca. 25 kg ca. 25 kg
Buy to Fly (BTF) ca.1,8:1 ~8,4:1!
Material Waste ca. 20 kg 180 kg !

6 Segments -> 8,6 tons of waste vs. 800kg of waste




EXAMPLE TITANIUM ALLOY

Material properties

Standard

m Mechanical properties

ASTM B348 Grade 5 Billet S 828-910 10-18
1000
ASTM B367 Grade 5-C Casted 895 825 5

RHP Ti-6Al-4V PMD 895-930 825-865 10-13

courtesy RHP 22
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SBlI GmbH
Gewerbering 15 Tel.: +43 29 52 341 39
3710 Ziersdorf, Austria office@sbi.at

www.sbi.at WE DO IT PLASMA!
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