
ACAM

Discover3DPrinting

Basic AM Seminar

Luca Juris | 18. - 21. November 2025



Aachen Center for Additive Manufacturing | RWTH Aachen Campus Page 2

The ACAM Offers Services in the Areas of Consulting, Engineering, Research and 

Education with a Focus on the Additive Manufacturing Industry

Your presenter Perspective and focus

Á One-stop-shop for additive manufacturing covering the entire 

process chain

Á Pooling of resources of RWTH Aachen Campus and facilitating 

industryôs access to the Additive Manufacturing expertise of 

leading scientific and research institutions

Á 100+ researchers engaged in topics around the AM product life 

cycle and industry structure

Á Delivery of approx. 100+ industry project in consulting, 

engineering and research

Key figures

Luca Juris

Á Consultant for ACAM Aachen Center for Additive Manufacturing 

GmbH

Á Research Associate at the Digital Additive Production Chair (DAP) 

of RWTH Aachen University

Community
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The ACAM is your one stop shop for Additive Manufacturing research, education, engineering and consulting.

Community

The Aachen Center for Additive Manufacturing

Connecting 100+ researchers in the field of AM

Navigating AM complexity

Dedicating 3,000 m² lab space to AM research

Creating opportunities by leading-edge R&D, professional training 

and education, and agile engineering and consulting services

Leading-Edge Research in Additive Manufacturing
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metal AM

The worldós most vivid 
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ecosystem 

Heritage

The Cradle of Metal AM

Image Source: DAP RWTH Aachen University, Fraunhofer ILT, Campus GmbH
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Introduction to AM

Additive Manufacturing ïDefinition 

Definition (ASTM 52900)

ñAdditive Manufacturing (AM) is defined as the process 

that

Á produces components from 3D model data

Á by joining material usually layer by layer,

Á as opposed to subtractive and formative 

manufacturing methods.ò

Definition (VDI 3405)

ñManufacturing process in which the workpiece is 

built up in successive layers or units.ò

https://www.youtube.com/watch?v=yW4EbCWaJHEhttps://www.youtube.com/watch?v=yKHMmKqdI68

https://www.youtube.com/watch?v=te9OaSZ0kf8https://www.youtube.com/watch?v=2ql2N7G6dD0
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Introduction to AM

Hype or Manufacturing Revolution? - Global Interest on AM According to Google Trends

Á Overall positive trend of relative interest in AM and 3D 

printing in online search platforms

Á Lower interest in AM compared to 3D printing because 

AM is the more scientific term

Á Strong increase of the search term 3D printing

Source: Google Trends

https://www.youtube.com/watch

?v=Yw1jAdMgsW8

ñ3D Printing has the potential to 

revolutionize the way we make 

almost everythingò

Barack Obama, State of the Union, 

Feb 2013
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Introduction to AM

Positive Historic and Future Development of the AM Market

Á Overall positive forecasted and historic growth rates in all 

reports

Á Diverging positive forecasts indicate a developing 

volatile and uncertain market

Á Included revenue (primary market):

Á AM systems

Á Software

Á Materials

Á Services

Source: Hubs Additive manufacturing trend report 2024 and cited sources
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Introduction to AM

Market Overview

Source: Wohlers Report 2025
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Introduction to AM

AM Benefits and Barriers

AM Benefits AM Barriers

Á Long printing times

Á Almost no economies of scale

Á Low surface quality as-built

Á Large geometrical tolerances as-built

Á Requires ñAdditive Mindsetò and skills

Á Complex quality assurance and certification

Á Health and security measures required

Á Design freedom: Complex features, lightweight, monolithic

Á Flexible design iterations and engineering changes

Á Integration of functions

Á Economic small quantities and individualization

Á Short time and efficiency idea to product

Á Short supply chain

Á Insourcing: Appealing for staff in industrialized countries & 

high degree of automation

Á Sustainability by material reduction or efficiency in 

performance

AM benefits and barriers are not generic ïconsideration of use case, AM technology and process chain mandatory
Source: Unsplash, Pexels
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AM Technology Overview

Segmentation of Established Metal AM Technologies

Powder Bed Fusion Direct Energy Deposition
Material 

Extrusion
Binder Jetting Material Jetting

L-PBF
Laser Powder Bed 

Fusion

EBM
Electron Beam 

Melting

LMD
Laser Metal 

Deposition

Metal FDM
Metal Fused 

Deposition Modeling

BJ
Binder Jetting

NPF
Nano Particle Jetting

EHLA
Extreme High Speed 

LMD

WAAM
Wire Arc Additive 

Manufacturing

Fused with laser
Fused with electron 

beam

Laser energy 

absorbed by substrate

Laser energy absorbed 

by powder feedstock

With filament, green 

part to be sintered

Joined with bonding 

agent, to be sintered

Cured with heat, to 

be sintered

Fused with 

electric arc

Additive Manufacturing

Metal

Source: Derived from Fomrnnext AM Field Guide Compact and DIN EN ISO/ASTM Terminology
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AM Technology Overview

Segmentation of Established Metal AM Technologies
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Material 
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Fused with 
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Source: Derived from Fomrnnext AM Field Guide Compact and DIN EN ISO/ASTM Terminology

Material Jetting

NPF
Nano Particle Jetting

Additive Manufacturing
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Á Selective melting of metal powder layer-by-layer with one or more lasers

Á Requires support structures for overhangs

Á General suitability for weldable materials, comparably many alloys are qualified (e.g., steels, Ni base alloys, CoCr, copper and alloys, Ti

and alloys, Al alloys, refractory metals, Mg alloys, HEA)

AM Technologies

Laser Powder Bed Fusion of Metal (LPBF)

Process Principle Process in Action

Digital Model

Metal Powder

Selective melting of powder by 

laser beam

Lowering of build 

platform

Deposition of 

powder layer

Post-

Process

https://www.youtube.com/watch?v=te9OaSZ0kf8
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AM Technologies

Laser Metal Deposition (LMD)

Process Principle Process in Action

Á Used for additive manufacturing, additive coating and repair (deposition on existing geometry)

Á Powder is transported by an inert gas flow

Á Energy for melting the metal powder is mainly deposited in the substrate, not directly in the powder

Á General suitability for weldable materials, different materials qualified (e.g., steels, Ni-base alloys, Al alloys)

Digital Model

Metal Powder 

(also possible 

with wire)

Post-

Process

Substrate

HAZ Bonding zone

Layer

Melt pool

Laser beam

Powder in inert 

gas flow

https://www.youtube.com/watch?v=2ql2N7G6dD0
Fraunhofer ILT
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AM Technologies

Extreme High Speed Laser Metal Deposition (EHLA)

Process Principle Process in Action

Á Application of homogenous coatings on rotationally symmetrical parts with higher process speed than LMD

Á Powder is transported by inert gas flow 

Á Energy is mainly deposited in the metal powder and not the substrate

Á EHLA for AM of 3D parts is an emerging technology

Digital Model

Metal Powder

Post-

Process

Substrate

Bonding zone

Layer

Melt pool

Laser beam

HAZ

Powder in inert 

gas flow

RWTH DAP
Fraunhofer ILT
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Digital Model

Metal Powder 

& Binding 

Agent

Post-

Process

AM Technologies

Binder Jetting (BJ)

Process Principle Process in Action

Á Production of complex geometries by selective deposition of binder agent on metal powder layer by layer

Á As-built part is in green state and requires further processing steps for functionality (e.g., curing, depowdering, sintering)

Á Compared to LPBF lower technological maturity and less materials qualified, but potential of higher productivity

https://www.youtube.c

om/watch?v=te9OaSZ

0kf8

Lowering 

of build 

platform

Deposition of 

powder layer & 

binding agent

https://www.youtube.com/watch?v=f31GZJc9Mdc
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AM Technology Overview

Segmentation of Established Polymer AM Technologies

Additive Manufacturing

Powder Bed Fusion Material Extrusion Material Jetting Photopolymerization of Resins

MJF
Multi Jet Fusion

Polymer

SLS
Selective Laser 

Sintering

FDM
Fused Deposition 

Modeling

Granulate FDM
MJ

Material Jetting

SLA
Stereo Lithography

DLP
Digital Light Processing

Fused with agent + 

energy
Fused with laser With filament With granulate Cured with UV light Cured with laser Cured with projector

Source: Derived from Fomrnnext AM Field Guide Compact and DIN EN ISO/ASTM Terminology
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AM Technology Overview

Segmentation of Established Polymer AM Technologies

Powder Bed Fusion Material Extrusion Material Jetting Photopolymerization of Resins

MJF
Multi Jet Fusion

SLS
Selective Laser 

Sintering

FDM
Fused Deposition 

Modeling

Granulate FDM
MJ

Material Jetting

SLA
Stereo Lithography

Fused with agent + 

energy
Fused with laser With filament With granulate Cured with UV light Cured with laser Cured with projector

Source: Derived from Fomrnnext AM Field Guide Compact and DIN EN ISO/ASTM Terminology

Powder Bed Fusion Material Extrusion Material Jetting Photopolymerization of Resins

Polymer

DLP
Digital Light Processing

Additive Manufacturing
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AM Technologies

Multi Jet Fusion (MJF)

Process Principle

Á Layer-by-layer application of material applied to powder in build chamber

Á Introduction of liquid binder by inkjet print heads to bond powder particles together

Á Energy input (curing) through UV lamps

Deposition of 

powder layer

Apply energy 

to fuse

Lowering of 

build platform

Digital Model

Post-

Process

Deposition 

of agents

https://www.youtube.com/watch?v=KKyQJLe_G6o https://www.youtube.com/watch?v=te9OaSZ0kf8

Process in Action

Polymer Powder

+ fusing and 

detailing agent
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http://youtube.com/watch?v=h19cQDJQ-M0

Selective melting of 

powder by laser beam

Lowering of 

build platform

Deposition of 

powder layer

Digital Model

Polymer Powder

Post-

Process

AM Technologies

Selective Laser Sintering (SLS)

Process Principle Process in Action

Á Production of complex geometries by selective melting of polymer powder with one or more lasers

Á As-built parts are usually white (polymer color)

Á Many different materials available (e.g., PA11, PA12, TPU, PEEK, TPE, PP)
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https://www.youtube.com/watch?v=yKHMmKqdI68

AM Technologies

Fused Deposition Modeling (FDM)

Process Principle Process in Action

Á Thermoplastic feedstock is molten and extruded through a hot nozzle

Á Support structures are required for overhangs

Á Use in industry, but also huge open source and DIY community

Á Many materials available (e.g, PLA, ABS, PP, PA, PC, TPE, TPC, TPU, PEEK, PEKK, PPSU, PEI)

Digital Model

Post-

Process

Thermoplastic 

feedstock 

(filament or 

pellets)
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https://www.youtube.com/watch?v=yW4EbCWaJHE

AM Technologies

Stereolithography (SLA)

Process Principle Process in Action

Á Polymerization of photo-reactive resin by selective scanning with a UV laser beam (usually through transparent container from below)

Á Requires support structures for overhangs

Á Wide range of photo-reactive resins with different optical, thermal and mechanical properties

23

7
81

6

4
5

Digital Model

Photo-reactive 

resin

Post-

Process

1. Surface of polymer bath

2. Laser

3. X-Y-scanner

4. Generated part

5. Housing

6. Support structure

7. Polymer batch

8. Build platform
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AM Technology Overview

Segmentation of Other AM Technologies

Material Extrusion

CFF
Continuous Filament 

Fabrication

Reinf. polymer fibers

Material extrusion of 

composite

PEM
Paste Extrusion Modeling

Paste extrusion of

any material

Any material paste

Binder Jetting

BJ
Binder Jetting

Joined sand or gypsum with 

bonding agent, 

Sand or gypsum

Material Jetting

DOD
Drop on Demand

Selective application of wax

droplets

Wax

Sheet Lamination

SDL / LOM
Selective Deposition 

Lamination / Laminated Object 

Manufacturing

Cured with projector

Composite or paper

Source: Derived from Fomrnnext AM Field Guide Compact and DIN EN ISO/ASTM Terminology

Additive Manufacturing
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AM Application Examples

Rocket Engine

Characteristics

Source: SpaceX

Á Engine used in SpaceX launch vehicles

Á Designed for extreme reliability

Á Increased performance

Á 185 tf to 280 tf thrust (sea level)

Á 200 tf to 306 tf thrust (RVAC)

Á AM technology: L-PBF / LMD

Á Integration of functions

Á Increased speed of development and testing 

for highly complex parts

R1 R2 R3

© SpaceX

© SpaceX© SpaceX

© SpaceX

Utilized AM Benefits
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AM Application Examples

Housings - Smart Devices

Characteristics

Utilized AM Benefits

Á Housing of Apple Watch Series 11

Á Made from Titanium and Aluminum

Á 50% reduction of raw material usage

Á USB-C port housing of iPhone Air 

Á Made from Titanium

Á Weight reduction of 33%

Á AM technology: Metal Binder Jetting

Á Usage of recycled material

Á Design freedom to decrease component size

Á Design freedom to increase component 

strength

© Apple

© Apple

© Apple

© 3DPrintingIndustry

Source: https://www.apple.com/pl/environment/pdf/products/watch/Apple_Watch_Series_11_PER_Sept2025.pdf, https://www.apple.com/newsroom/2025/09/introducing-iphone-air-a-powerful-new-iphone-with-a-breakthrough-design/



Aachen Center for Additive Manufacturing | RWTH Aachen Campus Page 28

AM Application Examples

Thermal management - Advanced Cooling for Electronic Components

Characteristics

Utilized AM Benefits

Á Design freedom for complex geometries

Á Flexible design iterations for shortened 

development time

Á Usage of advanced materials for faster printing

Á Physics-based component design

Á Integration of organic fins

Á Increased cooling performance

Á AM technology: L-PBF
© nTop

© ToffeeX

© ToffeeX

© ToffeeX

© ToffeeX

Source: https://toffeex.com/fraunhofer-iwu-accelerates-cold-plate-design-with-advanced-materials/
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AM Application Examples

Thermal management - Semiconductor manufacturing

Characteristics

Utilized AM Benefits

Á Design freedom for optimized channel geometry

Á Processing of special alloys with high chemical 

resistance

Á Used in Semiconductor Manufacturing (ASML)

Á Thermal conditioning of sensor to control 

thermal expansion (top)

Á Fluid manifold to reduce flow induced 

vibrations (bottom)

Á AM technology: L-PBF

Source: ASML, https://www.euspen.eu/knowledge-base/AM23157.pdf

© ASML

© ASML
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AM Application Examples

Series Part - Making of Toys

Characteristics

Utilized AM Benefits

Source: Lego

Á Design freedom for complex geometries

Á Integration of functions to move parts

Á Flexible design iterations for shortened 

development time

Á Toys with integrated moving parts

Á Large manufacturing volumes of small parts

Á Fine resolution of parts

Á Integrated connectors to other bricks

Á AM technology: SLS

© Lego

© Lego

© Lego

© Tiago Catarino
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AM Application Examples

Jigs & Fixtures - Assembly and Manufacturing Aids Using FDM

Characteristics

Á Frame for measuring gaps in assembly e.g. 

between body and the door of a vehicle

Á Aids for manual positioning of badges

Á Welding fixture

Á AM technology: FDM (large format)

Utilized AM Benefits

Á Lightweight design and materials

Á Part consolidation to avoid assembly steps

Á Economic small quantities

Á Short time and efficiency from idea to product 

(e.g., 8-10 weeks to 2-3 days for seal gap frame)

Á Flexible design iterations & engineering changes

Source: https://bigrep.com/ebooks/ford-upscales-their-in-house-tooling-with-bigrep-3d-printers/
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AM Application Examples

Series Part ïFilters for Circuit Brakers Using Binder Jetting

Characteristics

Á Series production with 1300 parts a month 

produced

Á Filters for electric circuits to capture ionized 

particles and reduce exhaust

Á AM technology: Metal Binder Jetting

Utilized AM Benefits

Á Design freedom for features like lattice structures

Á Design freedom to reduce the component size

https://www.metal-am.com/articles/metal-am-on-an-industrial-scale-gkn-additive-commercialises-binder-jetting/
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AM Application Examples

Series Part - Coating of Brake Disks Using EHLA

Characteristics

Á Additive coating of brake disks

Á Up to 90 % reduction in brake disc-related 

particulate emissions

Á Corrosion-free, also in recuperation mode

Á Longer usage time with only low additional cost 

for coating

Á AM technology: EHLA

Utilized AM Benefits

Á Economic and ecologic sustainability though 

performance improvement in use

Á Economic and ecologic sustainability through 

material efficiency

Á Integration of functions

Source: HPL Technologies, WECODUR

www.wecodur.de/portfolio/anwendungen

https://dap-aachen.de/project/ehla https://www.wecodur.de/portfolio/technologie/



Aachen Center for Additive Manufacturing | RWTH Aachen Campus Page 34

AM Application Examples

Repair - Turbine Blade Using LMD

Characteristics

Á Repair of a chipped turbine blade

Á Scan the damaged part and compare with 

undamaged CAD data

Á Material: Nickel Alloy

Á AM Technology: LMD

Utilized AM Benefits

Á Agile repair process

Á Easily adaptable to different parts

Á No need to produce new part

Á Time and cost effective

Source: NIKON SLM - https://www.nikon.com/company/news/2024/0409_01.html

Turbine Blade Processing Chipped Part

Before After
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Considerations for Successful Adaption of AM

Benefits Through an ñAdditive Mindsetñ

Comparing Apples with Orangesé

Source: Effectory, TCT

éAdditive Manufacturing is different

Financial return and technological feasibility must be considered 

in identification of parts with positive business case

Different cost structure: High upfront investment costs and high 

material prices, but no part specific tool cost

Products and required expertise along the product life cycle 

are different (e.g. Design for Additive Manufacturing)

Enables new business models such as mass customization or 

digital warehousing

Some AM technologies require complex health & security 

measures

Successful AM adaption requires consideration of AM 

differences. Without change of expectations, AM turns 

out as a poor substitute for established processes. 
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Considerations for Successful Adaption of AM

Different Cost Structure of Conventional Manufacturing (CM) and AM

Cost

Weight reduction

CM

Weight reduction means cost reduction

Cost

Lot size

AM

Individualization (almost) for free

CM

Cost

(Product-) Complexity

AM

Complexity (almost) for free 

CM

BMW Group Plastverarbeiter
EOS
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Considerations for Successful Adaption of AM

Different Process Chains Result in Different Manufacturing Cost Structure

Additive Manufacturing allows to transfer process chain complexity to part design (e.g. through part consolidation)

Conventional process chain Additive process chain

Cutting Turning

Pressing Sintering

Pressing Sintering

Heat 

Treatment
Brazing é Inspecting

Inconel 

powder

Inconel 

powder

Semi-

finished 

product

é é

é é

GE

Inconel 

Powder

3D 

Printing

Heat 

Treatment
Cutting

Support 

removal

Surface 

treatment
Inspection
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Considerations for Successful Adaption of AM

Benefits Through an ñAdditive Mindsetñ

éAdditive Manufacturing is different

Financial return and technological feasibility must be considered 

in identification of parts with positive business case

Different cost structure: High upfront investment costs and high 

material prices, but no part shape specific tool cost

Products and required expertise along the product life cycle 

are different (e.g. Design for Additive Manufacturing)

Enables new business models such as mass customization or 

digital warehousing

Some AM technologies require complex health & security 

measures

Source: Effectory, TCT

Successful AM adaption requires consideration of AM 

differences. Without change of expectations, AM turns 

out as a poor substitute for established processes. 

Comparing Apples with Orangesé
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Considerations for Successful Adaption of AM

Part Identification

Source: ACAM Webinar ñSoftware or Expert? Part Identification for Additive ò with RWTH DAP

Mapping of possible candidates to find target parts for implementation

Collaboration with technology 

partners: 

Development of prototype components 

and processes to validate assumptions 

and prove AM feasibility

Keeping in backlog for future 

developments:

Technology and market evolution can 

change the feasibility status of parts. 

Focus on parts with high potential ROI
T
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p
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low high

Target Parts

Part identification process

Á Preliminary Selection

Á Financial Assessment

Á Technological Assessment

Á Implementation
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Considerations for Successful Adaption of AM

Benefits Through an ñAdditive Mindsetñ

Source: Effectory, TCT

éAdditive Manufacturing is different

Financial return and technological feasibility must be considered 

in identification of parts with positive business case

Different cost structure: High upfront investment costs and high 

material prices, but no part shape specific tool cost

Products and required expertise along the product life cycle 

are different (e.g. Design for Additive Manufacturing)

Enables new business models such as mass customization or 

digital warehousing

Some AM technologies require complex health & security 

measures

Comparing Apples with Orangesé

Successful AM adaption requires consideration of AM 

differences. Without change of expectations, AM turns 

out as a poor substitute for established processes. 
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Considerations for Successful Adaption of AM

Business Models Based on AM

AM Benefits Enabled business models for AM users (not a conclusive)

Á Design freedom: Complex features, lightweight, monolithic

Á Flexible design iterations and engineering changes

Á Integration of functions

Á Economic small quantities and individualization

Á Short time and efficiency idea to product

Á Short supply chain

Á Insourcing: Appealing for staff in industrialized countries & 

high degree of automation

Á Sustainability by material reduction or efficiency in 

performance

Digital spare part 

warehouse

Service provider Online marketplace

Mass customization Co-Production é
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Customers 

region 1

AM provider

region 1

Customers 

region 2

AM provider

region 2

Customers 

region 3

AM provider

region 3
Short time and efficiency from idea to product

Economic small quantities and individualization

Short supply chains

Marketplace with 

Instant Quoting
Online marketplace for AM

Exemplary AM marketplaces

Á Integration of manufacturing providers 

Á Platform for customers to compare manufacturing 

services of of different providers

Á Instant quoting tool with cost and delivery dates 

based on CAD upload by customer

Á Automated design check of uploaded models

Á Protiq

Á Xometry

Á Hubs

Á Jellypipe

Á HP Digital Manufacturing Network

Á é

Considerations for Successful Adaption of AM

Online Marketplace with Instant Quoting for On Demand Manufacturing
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Considerations for Successful Adaption of AM

Benefits Through an ñAdditive Mindsetñ

Source: Effectory, TCT

éAdditive Manufacturing is different

Financial return and technological feasibility must be considered 

in identification of parts with positive business case

Different cost structure: High upfront investment costs and high 

material prices, but no part shape specific tool cost

Products and required expertise along the product life cycle 

are different (e.g. Design for Additive Manufacturing)

Enables new business models such as mass customization or 

digital warehousing

Some AM technologies require complex health & security 

measures

Comparing Apples with Orangesé

Successful AM adaption requires consideration of AM 

differences. Without change of expectations, AM turns 

out as a poor substitute for established processes. 
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Considerations for Successful Adaption of AM

Algorithmic Design for Additive Manufacturing ïGenerative Design

Conventional design Additive design

How?

Source: RWTH DAP, e.GO
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Considerations for Successful Adaption of AM

Algorithmic Design for Additive Manufacturing ïGenerative Design

Definition of design 
space

Definition of 
manufacturing 

constraints

Definition of loading 
and boundary 

conditions

Algorithmic shape 
optimization

Evaluation and 
adaption of 

generated options by 
engineer

Source: RWTH DAP, e.GO

Design and process know how engineer Decision by engineerAlgorithmic 

optimization
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Considerations for Successful Adaption of AM

Algorithmic Design for Additive Manufacturing ïGenerative Design

Source: RWTH DAP, e.GO
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Considerations for Successful Adaption of AM

Algorithmic Design for Additive Manufacturing ïBusbar Design Configurator

Source: RWTH DAP

Boundary conditions CAD model

50 mm

AUTOMOTIVE BUSBAR

PRINTED PURE

COPPER BUSBARS

STATOR & WIRE PARAMETERS

WINDING SCHEME

AM DESIGN RESTR.

E-MACHINE SIMULATION

CIRCUIT DIAGRAM

Star connection
P1

P2

P3

ELECTRO MAGN. CONSTR.

VDI 3405

OPTIMIZATION:

Ą SHORTEST PATH ALGORITHM

Con
cep

t

Design

E
la

b
o
ra

te

Design 

configurator

(DC)
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Considerations for Successful Adaption of AM

Benefits Through an ñAdditive Mindsetñ

Source: Effectory, TCT

éAdditive Manufacturing is different

Financial return and technological feasibility must be considered 

in identification of parts with positive business case

Different cost structure: High upfront investment costs and high 

material prices, but not driven by economies of scale

Products and required expertise along the product life cycle 

are different (e.g. Design for Additive Manufacturing)

Enables new business models such as mass customization or 

digital warehousing

Some AM technologies require complex health & security 

measures

Comparing Apples with Orangesé

Successful AM adaption requires consideration of AM 

differences. Without change of expectations, AM turns 

out as a poor substitute for established processes. 
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Considerations for Successful Adaption of AM

Health & Safety Risks and Measures for Prevention 

Risks of Metal Powder Health & Safety Measures

Prevention of health hazards requires implementation of specific safety measures

Standard PPE

Á Protective gloves

Á Work protective clothing

Á Respirator mask

Á Tight-closing safety goggles

Á Anti-static work shoes

Extended PPE

Á Heat-protective gloves

Á Flameproof clothing

Á Full respiratory mask

Á Protective shield

Á ESD wristband

GHS05:

Corrosive

GHS06:

Toxic

GHS01:

Explosive

GHS07:

Harmful

GHS02:

Flammable

GHS08:

Health hazards

GHS03:

Oxidizing

GHS09:

Environmental

hazards
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Future Perspective of AM

What Does the Future Hold for Additive Manufacturing?

Source: Audi AG, Hubs, Wohlers, SmarTech, Metal-AM

Prognosis of cost development
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Continuous growth is predicted for the AM market and there is still high public funding. However, we see market 

consolidation and pressure on companies to become economic, which are signs of an increasing market maturity.

Á Increase of machine productivity

ÁDecrease of material prices

ÁHigher degree of automation

Á Increase of AM specific standards
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Future Perspective of AM

Emerging AM Technologies ïMetal Binder Jetting for Mass Production

Source: 3Dnatives, AFMG, GKN, Metal AM Magazine

Expectations in productivity

Á More parts per build job due to 3D nesting 

compared to 2D nesting with LPBF 

Á Higher productivity

Á No support structures printing and removal 

required

Barriers for realization

Á Additional process steps: Debinding & 

Sintering (sintering shrinkage compensation)

Á Limited part size

Á Manual effort for removal of green parts from 

powder cake, no automation

Á Comparably low technology maturity compared 

to LPBF
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Future Perspective of AM

Emerging AM Technologies ïEHLA for Non-Rotational Symmetric Parts

Source: Courtesy of Ponticon

Characteristics of the Ponticon 3D EHLA Process

Á Additive coating and manufacturing of 

components

Á Non-rotationally symmetric components 

possible

Á Complex surfaces can be coated locally

Á Wide variety of materials

Á Develop and process new types of alloys

Tripod Kinematics
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Future Perspective of AM

Emerging AM Technologies ïLarge-format metal AM

Source: Nikon SLM Solutions, All3DP, 3DPRINT.COM

Expectations in productivity

Á AM-manufacturable parts with >1 meter in 

height

Á Production of large components as a single, 

consolidated build

Barriers for realization

Á Large parts often exceed the capacity of 

available postprocessing-machines and ïtools

Á Large thermal gradients require complex path 

planning and simulation
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56Summary6
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25AM Application Examples3

11Overview of AM Technologies2

5Introduction to Additive Manufacturing (AM)1

Basic AM Seminar ïContent
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Basic AM Seminar

Summary

Introduction to Additive Manufacturing Overview of AM Technologies

AM Application ExamplesSuccessful Adaption of AMFuture Perspective

Á High variety of established and 

emerging AM technologies 

Á Varying technology readiness

Á Technology-specific characteristics, 

advantages and disadvantages

Á Material choice according to 

application

Á Various applications along the product 

lifecycle

Á Differentiation in rapid prototyping, 

rapid tooling and AM of end use parts

Á Taking advantage of different AM 

benefits according to application

Successful AM adaption requires consideration of 

AM differences. Without change of expectations, AM 

turns out as a poor substitute for established processes. 

Á Expected continuous market growth

Á Cost decrease due to increased technology 

readiness level, productivity and industrialization

Á Technological and economical challenges are 

addressed through industry and R&D
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Get in touch!

Get in touch with our experts and become a part 

of Europeós most vivid AM and engineering 

ecosystem!

Luca Juris

Consultant

ACAM Aachen Center for Additive Manufacturing GmbH

Campus-Boulevard 30

52074 Aachen

Email l.juris@acam-aachen.de


