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Introduction HELMUT SCHMIDT

KptLt Sascha Hartig, M.Sc.

Research topics:

» Integration of additive manufacturing in the German
Armed Forces to curb the spare parts problem.

» Integration of additive manufacturing and implementation
of a recycling process for ships and boats of the German
Navy

» Additive manufacturing as an innovation driver in the
military environment
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Hurdles of the implementation

HELMUT SCHMIDT
LINIVERSITA

MJF

Multi Jet Fusion

IR ENERGY

4

L
1
4]

)

¥
i)
L

POLYNER
POWDER
>
| s
-

-_

MJ

Material Jetting

PHOTOPOLYMER
8 INK)

-~ BFT

Lannramorisd Frrmans arerims

Plastics

[INERT GAS]

POLYMER

m

POWDER

SLS

Selective Laser

Sintering

.

LASER

SLA

Stereo Lithography

¥,

FDM
Fused Deposition
Modeling

POLYMER
FILAMENT

r
ll

DLP

Direct Light Processing

PROJECTOR

= PHOTOPOLYMER

APF
Arburg Plastic
Freeforming

Metal

SLM EBM

Selective Laser Melting Electron Beam Melting

INERT GAS
m

g
s

WAAM FDM

Wire and Arc Fused Deposition
Additive Manufacturing Modeling
METALLIC
FILAMENT
INEAT GAS

LENS

Laser Engineering

Net Shape

METAL-
POWDER

BJ

Binder Jetting

MPA

Metal Powder
Application

KINETIC |23
ENERGY 23 &
HYPERSONIE

SPEED)

NPJ

Nano Particle Jetting

m

CFF

Continuous Filament
Fabrication

MATERIAL
FILAMENT

i %
CONTINUOUS
< FIERE

BJ

Binder Jetting

niversitit der Bundeswsehr Hamburg

Other

PEM SDL/LOM

Paste Extrusion Selective Deposition
Modeling Lamination/
Laminated Object
Manufacturing

MATERIAL
PASTE

f SHEET MATERIAL

DOD

Drop on Demand

Ritter, Steffen (2020). formnext
AM Field Guide compact 2020

STO-MP-SAS-OCS-ORA-2022

25.10.2022

MS-01P-3



Hurdles of the implementation
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Additive manufacturing in the level system according to Hartig HELMUT SCHMIDT
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Level 1 AM

» User-friendly

» Little space required for the equipment (less than 1m x 1m x 1.8m)

» Operator only needs a 2-week training course

» Low effort before process preparation and follow-up

» Due to the low complexity, widely used in the professional sector as well as in the private sector.

» Use on board possible

Level 1
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Level 1 AM
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AM Level 2 HELMUT SCHMIDT

LUNIVERSITA
niversitit der Bundeswsahr Hamb

» Complex industrial plants in the field of thermoplastics

» High-strength polymers, and polymers with special production conditions, e.g. heated build
chamber

» Peripherals required for main unit e.g. washing station
» Increased training requirements for operating personnel

» Increased requirements for the installation site and ambient conditions

» Use possible on board selected units where applicable
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AM Level 2
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AM Level 3 thﬁf
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» Processes that pose an increased safety risk for the operating personnel due to the raw material,
e.g. powder processes.

» High demand on peripheral equipment for pre- and post-process preparation e.g. CNC milling
machine, oven, debinding station

» Considerable effort in training the operating personnel, system-specific training.

» Considerable effort in terms of space requirements and installation conditions, e.g. foundation,
inert gas storage tank.
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AM Level 4

4

» Integrated or final certification process so that production of certified components is possible.
» Small batch production

» Increased requirements compared to Level 3 in terms of investment costs, installation site and
installation conditions.

» Operators have industry-equivalent training, some of which is system-specific.
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Discrete Event Simulation of the German Navy Corvette Squadron HELMUT SCHMID
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Discrete Event Simulation of the German Navy Corvette Squadron
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Discrete Event Simulation of the German Navy Corvette Squadron HELMUT SCHMIDT
UNIVERSITAT
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Discrete Event Simulation of the German Navy Corvette Squadron
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Conclusion HELMUT SC

» Implementation of additive manufacturing
based on the presented scheme.

» Starting with Level 1 equipment.

» Step-by-step integration with evaluation
between the integration steps.

» Level 2 will be deployed where the greatest
benefits are anticipated and resources are
available.
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attention!
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