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ADDITIVE MANUFACTURING TECHNOLOGIES
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Additive Industries equipment uses laser powder bed fusion technology

focus lenses

........ laser - laser beam
% P
c v )) .
,_ ! moving mirror
1.... i
manufactured
tool to smoothen the metal part

¢ metal powder bed

working chamber....:

powtder supply floor of working chamber powder feed supply
can be lowered step by step
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Inmedical applications the additive manufacturing technology is matured
and commonly used for large volume production

* Proven cases of large volume production of 3D printed hip implants, knee joints, spinal cages
 Commoditized dental crown / implants
e Strong growth in patient specific implants

 Medical certification and compliance
— 15013485
—  1SO/TC150

Knee implant

Image courtesy of Xilog

Jaw implant

Image courtesy of Medtronic

Spinal cage implant

Dental crowns

Key challenge: Regulatory compliance

Image courtesy of 3ders.org
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AM introduction in large series automotive needs significant cost down

 Most car manufacturers are in exploration phase
—  Setting-up competence centres
—  Comparing different processes/vendors

e Obsolete sparepart production
—  Volkswagen W12 engine hose

e Small series production S .
Light Hinge+ lightweight hood hinge
— Prc.)totyp.lng Volkswagen W12 engine spare parts Image courtesy of 3ders.org ;v:zl:;:;zgnrated pedestrian
—  Drive trains
* Weight saving in fossil fuel powered
vehicles
e Optimized cooling for electrical engines

e Tooling for production equipment

Image courtesy of EOS

Liquid cooled housing for hog power density electrical cart engines Optimised knuckle design

Key challenge: beat the €2-3 Average price/kg for a middle class car
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Weight saving drives the aerospace business case

e Promise : flight operational cost savings €2000-4000/kg
e Assembly tooling

e ‘Temporary’ part production to avoid production
interruptions

e Certified process capability is are a key asset
and drives competitive advantage
e Criticality Potential Effect or Failure classification

— 1 = Loss of life or vehicle.

— 2 -2 Loss of mission or next failure of any redundant
item could cause loss of life/vehicle.

— 3 > Allothers.

Image courtesy of Additive Industries

Key challenge: Flight qualified parts
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Increased awareness in equipment manufacturers, tooling, high tech, and
energy industries drives the adoption of additive manufacturing

»

Injection mold with optimized internal cooling channels Pump impeller Image courtesy of Additive Industries

Image courtesy of 3DMetalprinting |ﬂ

Heat exchanger Faucet Hydraulic block

Image courtesy of Additive Industries
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Use case: food processing equipment, cost savings in dough cutting

Contact:
Varsseveldseweg 20a
7061 GA Terborg (NL)
+31 (0)315 339432

K3)

e K3D, a Dutch company is one of the first
Additive Industries beta customers

e K3D explores multiple 3D print competence
centres, offering application development,
design for AM and 3D print services

e Actually use two MetalFAB1 systems

info@k3d.nl

https://www.k3d.nl/en/
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Actual design characteristics

se case: food processing equipment, cost savings in dough cutting K3) :

Many parts and heavy

Long lead time and many assembly
steps

Dough sticks to knife, frequent
cleaning needed

Limited stiffness

Not reliable due to complex design

Additive Industries Confidential, Formnext Forumkapa



Additive &3 World

2019 winner of Additive World Design award K3)

0 -90% weight reduction

from 811 gr to 80 gr

Leaf spring with internal
air channel

-60% up to - 1000%
No support reqUIred Cost reduction price: -/- 60%
Financial impact: Higher acceleration of robot
possible. Instead of 8 robots we can use 6.
Less cleaning and less downtime

4 -60%

Lead time reduction

Wy - o == -95%

Confidential, Formnext Forum Japan, September 2019 Number of parts Parts from20to 1 10



Freedom of shape allows topology optimization K3) |
and function integration
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dditive Industries is born in Brainport, a region in The Netherlands
around Eindhoven, famous for its high tech systems & electronics

Electron Beam Microscopy

>0

" . B t .
Lithography equipment E.?J:E\?;n Medical Systems
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Additive Industries team is growing industrial additive manufacturing
worldwide from locations in Europe, Asia & North America

Additive Industries
Process & Application Development Center
Bristol, UK

Additive Industries North America Inc. T Ai

Service & Support Center . 'Ai Additive Industries
Detroit, Michigan, United States A’ Headquarters

® Eindhoven, The Netherlands

y Additive Industries North America Inc.
Process & Application Development Center
Los Angeles, California, United States ¢

Additive Industries Asia Pacific
Process & Application Development Center
Singapore

® = Agent or Ambassador
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We are accelerating industrial additive manufacturing
of high quality, functional, metal parts
by offering modular end-to-end 3D printing systems
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The MetalFAB1 system defines a new category in additive manufacturing
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ditive Industries is the only dedicated OEM for mtegrated mdustrlalgg: = 55
Wmetal prmtlng systems and the MetalFAB1 system defines a new catggC)ry
]
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il MetalFAB?

Industrial Additive Manufacturing System

‘, \
. i
‘_‘f > -

Process & Application Small series Larger capacity, multiple materials
Development, Prototyping Full automation Additional functionality

Y
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The MetalFAB1 integrates multiple process steps
in @ modular system design ...

Multiple (1-4) full field lasers and optics

preventing the need for stitching for maximum productivity stress relief printed parts multi-job operation

[Double build chamber 1 { Furnace for integrated ] [ Automated removal of ] [ Storage module for autonomous ]
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Controls Module AM Corel AM Core2 Heat Treatment Product Removal Module (new)  Storage Module/ Exchange Module
Long life filter solution with Effective Bulld Volume: In-line resurfacing of Safe operatorinterface
automated cleaning 420x420x400 [mm] the build plate preventing powder contact
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... in combination with aytomated dling by a r¢
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‘ Scale4Series

... even looking beyond our system boundaries
to offer further process integration and automation

Additive Industries Confidential, Formnext Forum Japan, September 2019



Additive &% World

‘ Platform ’

The Additive World Platform
supports the complete
workflow, allows for a

steep learning curve and
distributed manufacturing

-
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The current platform is focused on the core process...

We use focus to create the tools you need right now for production and introduce the additional functions when
your organization is ready for them. Allowing the software to grow with your production process.

A -0 & 0

MetalFAB? User

v

Additive World Platform

= O B & @

File Build time Production Monitor Manage
management calculation Scheduling Production quality

-
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...with the objective to cover the entire value chain

Creating a single place for all data and tools needed in manufacturing. Allowing the user to focus on what is
important: producing functional parts with the right quality and traceability.

A -0 &

MetalFAB?

Additive World Platform

v

0O

User

> & B

File Track Manage
management designs requests

@ 0 B & Q

Order Build time & Production Monitor Manage
Control Cost calc. Scheduling Production quality

Product
Logistics

2]

Inventory
control

E'l- il

Process Performance
management dashboard

.
A’ Additive Industries

o

Additional third party
software integration

Confidential, Formnext Forum Japan, September 2019



Our world class (remote) service & support

consists of 3 support levels and a comprehensive toolkit

O ® ©®

Self-support Remote support On-site support
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Since 2012 we have grown a team of over 100 talented professionals
in a customer focused, open and collaborative culture

“Accelerating| n_fi_usﬁial Addtive Manufacturing
= £ ;- — fg = = ?.!

am b o

Additive Industries




/ditive Industries is accelerating industrial additive manufacturing with
leading customers in automotive, aerospace, healthcare & high tech ...

—_—
_ !
A PWO Q KS M Additive Industries %‘%mw Leadlng Steel H l H—'
RACING
' Manufacturer INTECH DMLS PVT LTD
by Airbus Group TECHNOLOGY PARTNER Sinteneering Innovations

Innovative
Space company

Volkswagen

Jet engine
manufacturer GKN POWDER METALLURGY SMS @ group DIMENSION

Industrial 3D Printing
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