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Additech — The digital on-demand manufacturing specialist

Additive
manufacturing
domain expertise

* Our team of experts have deep
domain expertise within product
design and engineering,
materials, additive manufacturing,
qualification, testing and
validation combined with deep
industry knowledge

Competent
engineering &
design team

>30 years of Offering end-to-
experience with end solutions
product development

We offer a leading engineering
and design team that develops
the best products and solutions
for our customers

» We are building on more than 30 » Offering end-to-end solutions for
years of experience from our customers from design,
designing, engineering and production, finishing, testing and
production of complex parts and validation to delivery
structures
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Introduction to additive manufacturing

What is additive manufacturing:

“Creating a physical object from a digital design, which is built layer by layer, as opposed to machined

objects, which are subtracted from a block of material”
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Additive manufacturing
requires less material input and
produces less material waste
compared to conventional
manufacturing



Additive manufacturing highlights

]

Industrial 3D printing enables Engineers can add precise
customization and optimization of features and complex geometries
products without increasing costs
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Enables production of Locally produced objects
lighter, stronger and more eliminates shipping costs and
durable objects reduces CO2 emissions

_
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Short production time Less raw material required
and time of delivery and reduced waste
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Additech is a provider of end-to-end additive manufacturing solutions

Additech is a provider of end-to-end solutions

> Customer dialogue ; Engineering & design >> Manufacturing >; Service >
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Customer Digital Cost Product Testing & Supply Materials Pre Additive Post Testing & Delivery &
dialogue file estimation configuration qualification chain supply production Manufacturing processing validation follow-up
planning readiness
Services & solutions Scope of services & solutions

= Complete end-to-end solutions covering all steps from design to manufacturing and quality control
= Design expertise with a variety of CAD software licenses
In-house quality printers for metal and polymers

= On-demand design services

End-to-end
additive manufacturing solutions

Design services = Design for object optimization and performance enhancement
= Advisory
Market development and = Training courses aimed at increasing demand
consultancy services = Market development and education for industry to fully embrace the advantages of additive manufacturing
On-demand = Printing services for customers with ready to print design or with new optimized design (by Additech)
3D printing = Qur 5 in-house 3D printers enable quick on-demand printing

= Prototyping services in polymers and metals for low cycle time part development
= In-house printing facilities close cooperation with the client for product prototyping & testing, enabling high quality product development

Rapid prototyping
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DfAM (Design for Additive Manufacturing)

« DED (Directed energy deposition)

» Simple features

» Can combine materials

» Post processing should be considered
« SLM (Selective laser melting)

* Overhangs typically need supports

» Large cross sections should be avoided if

possible

» Escape holes for powder
» Binder jetting

» No sharp corners

» Escape holes for powder

«  Maximum thickness

Source: DMG MORI, Renishaw, desktop metal
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Selective Laser Melting (SLM)

An SLM machine has a chamber filled with metal powder.
This metal powder is spread across the substrate or build mumfﬂﬁdﬂi
plate in very thin layers by a coater blade.

A high-power laser then fuses a 2D slice of the part by Shield gas
selectively melting the powdered material. valume flow

The build plate then drops down by the height of one
layer, and the coater spreads another layer of fresh
powder finely across the surface.

The process is repeated until you have the finished part.

PROCESS ROOM

Shield gas
Recoater volume flow
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Wl . Powder cverflow
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Powder supply

Elevator
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CAPABILITES: Metal Additive Manufacturing

Technology: Selective Laser Melting
Build volume: 300x300x300mm
Layer thickness: 0.05mm

Material: Inconel 625 (Plans to expand
selection)
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CAPABILITES: Continuous Fiber Additive Manufacturing

Technology: Continuous fiber printing
Build volume: 320x132x154mm
Layer thickness: 0.1-0.2mm

Material: Nylon, Carbon fiber, kevlar,
fiberglass
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CAPABILITES: High temp polymer Additive Manufacturing

Technology: Fused deposition modeling
Build volume: 406x355x406mm
Layer thickness: 0.1-0.3mm

Material: ULTEM, Antero, Nylon 12CF
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CAPABILITES: 3D Scanning

Technology: 3D scanning
Accuracy: 0.025 mm

Application: Reverse engineering, quality
control
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Design iterations:

ADDITECH [Image credit: BMW]

BMW Roof bracket
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Additive manufacturing superior to traditional manufacturing

Additech customer case studies

Additive manufacturing,

key technology advantages

Company Product Product performance enhancement
~50% reduced lead time
Shorter
production time o‘,-’ X}al(\j/:ealjllﬁcks ~60% reduced CO2
. . Ay ~75% weight reduction
and delivery equinor manifold)
L Gas flow divider ~90% reduced lead time
-@_ Lighter REINERTSEN ~80% reduced cost
NEW ENERGY . o T . .
’ N products Design optimized for 3D printing, impossible to
~ recreate with traditional manufacturing
Plastic fixture ~50% reduced lead time
Cost efficient NA»YS ~85% cost reduction

Less CO,-
emissions

TECHNOLOGIES

FLOW SOLUTIONS

Waveguides

~80% reduced lead time

~75% cost reduction

No product optimization as only purpose was
cost reduction

13



Case from Equinor: Designed, Printed and Qualified

14



Cost reduction associated with weight reduction

Weight reduction: 75%
Lower powder costs
Shorter print times

Lower CO2 emissions

Other potential benefits:
Less residual stress in parts
Part consolidation

Improved performance
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Additive Manufacturing

Build part layer by layer

Short lead time
High degree of design freedom
Flexible

Minimum wall thickness 0.5 mm
Parts with overhangs need to be
printed with support structures
Build volume of printer indicated
size of parts that can be printed

Weight of part
Type of material
Post processing steps required

CNC Machining

Casting

Remove material from rod
or plate to create final part

High precision
Low cost for simple geometries

Can't produce deep narrow holes
Can't have sharp internal corners
Features need to be accessible
to cutting tool

Size of part
Complexity of part
Type of material
Number of parts

Forcing molten metal under
high pressure into a mould

Low cost for large quantity of
parts

Thickness needs to be uniform
Can't have sharp corners
Needs draft angles

Size of part
Complexity of part
Type of material
Number of parts




Huge market potential for additive manufacturing

Complex,
new features

Value engineering
“New and better products

Simple,
standard

Traditional manufacturing

-

AM superior

Large

ADDITECH

Source: TEKNA market study by Energy Growth Partners

Lot size
“Number of units”

Small

Example products

© Aircraft fuel nozzle

Knee implant

Heat exchanger

Rocket engine

Valve block

Facial planting

Roof bracket

®© ©¢ © 6 6 o o

Aircraft brackets
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